per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



mm 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internationa] Patent Classification 5 : 

C07K 5/02, 5/06, 5/08 
A61K 37/43, O07D 401/12 
O07D 403/12, 209/18, 217/12 



A2 



(11) International Publication Number: 
(43) International Publication Date: 



WO 93/20099 

14 October 1993 (14.10.93) 



(21) International Application Number: PCT/GB93/00614 

(22) International Filing Date: 25 March 1993 (25.03.93) 



(30) Priority data: 
9206757.8 



27 March 1992 (27.03.92) OB 



(71) Applicants (for all designated States except AT BE CH DE 
DK ES FR GB GR IE IT LU FERRING B.V. [NL/NL]; 
Hulswitweg 6, P.O. Box 9578, NLr2003 LN Haarlem (NL). 
YAMANOUCHI PHARMACEUTICAL CO. LTD. [JP/JP]; 
3-11, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 103 
(JP). 

(71X72) Applicants and Inventors (for AT BE CH DE DK ES FR 
GB GR IE IT LU MC NL PTSE RYDER. Hamish [GB/ 
GB]; 79 Dean Road, Bitterne, Southampton, Hampshire 
S02 5AQ (GB). KENDRICK. David, Alan [GB/GB]; 258 
Southampton Road, Eastleigh, Hampshire S05 5QU (GB). 
SEMPLE, Graeme [GB/GB]; 4 Evergreen Close, March- 
wood, Southampton, Hampshire S04 4XU(GB). MIYATA, 
Keiji [JP/JP]; Pasutoraruraihu 101, 75-5, Azuma 4-chome, 
Tsukuba-shi, Ibardki 305 (JP). BAIT, Andrzej, Roman 
[GB/GB]; 41 Kent Road, St. Denys, Southampton, Hamp- 
shire S02 1U (GB). MATHEWS, Elizabeth, Alice [GB/ 
GB]; 120 Minster Road, Isle ofSheppey, Kent ME12 3JH 
(GB). ROOKER, David, Philip [GB/GB]; 7 Aysha Close, 
Ashington Park, New Milton, Hampshire BH25 5PQ (GB). 



NISHIDA, Akito [JP/JP]; 1029-37, Ohaza Kafdoka, Yasa- 
to-machi, Niihari-gun, Ibaraki 315-01 (JP). AZUZAWA, 
Shinobu [JP/JP]; 5-9-418, Ninomiya 2-chome, Tsukuba- 
shi, Ibaraki 305 (JP). SZELKE, Michael [GB/GB]; 
"Southview", Braishfield t Romsey, Hampshire SOS1 OPN 
(GB). 

(74) Agent: PHILLIPS & LEIGH; 7 Staple Inn, Holborn, Lon 
don WC1V 7QF (GB). 

(81) Designated States: AT, AU, BB, BG, BR, CA, CH, CZ, 
DE, DK, ES, FI, GB, HU, JP, KP, KR, KZ, LK, LU, 
MG, MN, MW, NL, NO, NZ, PL, PT, RO, RU, SD, SE, 
SK, UA, US, VN, European patent (AT, BE, CH, DE, 
DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), 
OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, 
MR, NE, SN, TD, TG). 



Published 

Without international search report and to be republished 
upon receipt of that report. 



(54) Title: CCK AND/OR GASTRIN RECEPTOR LIGANDS 



S2 



si 



A • 



B • • • • 



6: 



(57) Abstract 

This invention relates to novel compounds with the general structure A-B-C and their phannaceutically acceptable salts, to 
medicinal compositions containing them, and to the use of such medicinal compositions in the treatment of certain disease states. 
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a polar or hydrophilic residue, and are optional linking units. The compounds of this invention bind to CCK and/or 
gastrin receptors with high affinity and are therefore useful in the treatment of diseases which involve the dysfunction of a 
physiological process regulated by either of these hormones. 
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CCK AND/OR GASTRIN RECEPTOR LIGANDS 



This invention relates to novel compounds that bind to the CCK and/or gastrin receptor 
with high affinity, to processes for the preparation of these compounds, and to their use in 
the treatment of certain disease states. 

BACKGROUND TO THE INVENTION 



Cholecystokinin (CCK) and gastrin are two members of a family of peptide hormones. 
They were originally discovered and described as agents acting oh organs of the 
gastrointestinal system. CCK stimulates the contraction of the gall bladder and the 
release of digestive enzymes from the pancreas. Gastrin stimulates the secretion of 
gastric acid. More recently CCK has been found in the brain, indicating that it may also 
act as a neurotransmitter or neuromodulator. 

Both CCK and gastrin are biosynthesised as prepro-hormones. The biologically active 
peptides are then released after a series of post-translational modifications. In the case of 
CCK a number of active forms are produced which vary in the number of amino acid 
residues they contain. The smallest is a tetrapeptide (CCK-4) and the largest has 58 
residues (CCK-58). A variety of gastrins are also known, of which the 17-residue peptide 
(G-17) is probably one of the most important. Additionally both CCK and gastrin have a 
tyrosine residue which is found as both the free phenol and as the O-sulphate. All the 
biologically active forms of both CCK and gastrin share a common tetrapeptide amide 
sequence at their C-terminus. The C-terrainal sequences of the two peptides are: 

. . . -Asp-Tyr*-Met-Gly-T (CCK) 

. . . -Glu- Ala-Tyr*-Gly-T (Gastrin) 

(Tyr* = tyrosine residue which is optionally O-sulphated; T = Trp-Met-Asp-Phe-NH 2 ) 

Apart from its actions on the gall bladder and pancreas mentioned above CCK also 
influences secretion, absorption and motility in the stomach and intestines, and causes the 
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secretion of pancreatic hormones such as somatostatin. In the central nervous system 
CCK appears to be important in anxiogenesis, analgesia and appetite regulation. 

Gastrin plays a fundamental pan in the control of gastric acid secretion, although the 
precise mechanism by which this secretion is regulated remains in doubL Gastrin causes 
the release of histamine from the ECL-cells in the stomach wall. Histamine then 
stimulates the parietal cells to secrete acid. It is possible that gastrin can directly 
stimulate the parietal cells, but this in particular is a point of controversy. Gastrin also 
increases the blood flow in the stomach wall, but this might also be an indirect effect 
mediated by histamine, and exerts a trophic effect on the gastric mucosa. (For a more 
complete review, and leading references, see ret 1). 

CCK and gastrin interact with their target organs through specific receptors located in 
the cell surface plasma membranes. It is generally agreed that there are two different 
CCK receptors. The CCK- A (for alimentary) type is found in the peripheral tissue, and is 
the receptor which mediates the actions of CCK on the pancreas, gall bladder and 
intestines. It is also found in certain specific brain regions, where it might be involved in 
the control of appetite. The CCK-B (for brain) receptor type is more widely distributed 
in the CNS, and is thought to be involved in anxiety and other central actions of CCK. 
There is only one gastrin receptor type, found particularly in the stomach walL It appears 
to show very similar ligand specificity to the CCK-B receptor, and the CCK-B receptor is 
commonly used as a model for the less readily isolable gastrin receptor. 

There is evidence that this simple classification system is incomplete. Some tissues 
appear to have heterogeneous CCK receptor populations, with both high and low affinity 
sites, and there is some variation in ligand specificity for CCK-A receptors in tissue 
preparations from different organs. (For more details see ref. 2). 

A number of approaches to the discovery of CCK and gastrin receptor agonists and 
antagonists have been tried and have led to the development of a wide variety of structural 
types as pharmacological tools for the elucidation of the function of CCK and gastrin in 
vivo and as potential drugs (see Figure). 

Simple modifications to the natural peptide structures have provided peptides with 
unusual amino-acids as well as amides, esters and "reduced" and other pseudo-peptides.3 
A group from Abbott Laboratories has shown that confonnationally restricted ammo-acid 
surrogates can give compounds of high affinity.** Other studies have restricted the 
peptide conformation by cyclisation between two amino-acid side chains.^ 
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Figure: Some Representative CCK/Gastrin Receptor Liaands 
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Tryptophan derivatives have been widely explored. The earliest compounds studied, 
e.g. benzotript, were not very potent, but more recently disclosed compounds have 
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demonstrated better affinity 6 Perhaps the best example of this development is CI-988, a 
tryptophan "dipeptoid" from Parke-Davis. 7 

A group from Rhone-Poulenc has disclosed a number of compounds which have some 
analogy with the tryptophan analogues developed by Biomeasure but which lack the 
indolylmethyl side chain.** 

Aspanic and glutamic acids have also provided important compounds. Again the 
original modest lead, progiumide. has been overtaken by more recent developments.^ 

Microbial metabolites are a traditional source of lead structures, and a number of 
compounds have been shown to have affinity for the CCK-receptor.K> Probably the most 
significant of these is asperJicin. It has inspired an enormous effort in the development of 
benzodiazepine derivatives as CCK ligands. This particular area is probably the most 
active single area of research into new compounds as CCK and gastrin antagonists. 11 

A group from Lilly has published its findings on a series of quinazoiinones which are 
also inspired by the structure of asperiicin. 12 

A number of groups have disclosed compounds which can be broadly described as small 
heterocycles with pendant aromatic substituents.13 7^ compounds may bind in a 
similar manner to the benzodiazepines. 

Cyclic nucleotide derivatives have been known for some time to be CCK antagonists. 
The best is dibutyryl cyclic GMP, but its affinity for the receptor is only modest compared 
with other types of compound. 14 

Finally, it has been demonstrated that some peptides and their analogues, which are not 

themselves homologous with CCK/gastrin. have some affinity for the CCK receptor. 

This has been shown in analogues of substance P, calcitonin-gene-related peptide and 
somatostatin. !5 
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DESCRIPTION OF THE INVENTION 

The compounds of the present invention are ligands with a high affinity for CCK and/or 
gastrin receptors. They can be represented by the general formula A-B-C in which A. B 
and C are sub units as defined below and are linked by covalent bonds. It is presumed 
that the compounds of this invention achieve their potency by mimicking the C-terminal 
tetrapeptide which is common to CCK and gastrin, but this is not necessarily always the 
case. The important features of A, B and C ate represented schematically below as 
general structure a: 
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in which: 

5 1 is an optional substituent group, but when present is a hydrophobic residue 

5 2 is a mandatory substituent, and is always an aromatic (including 
heteroaromatic) residue 

5 3 is also mandatory, and is generally a hydrophobic residue (but with the 
exceptions mentioned below) 

is mandatory, and is a hydrophobic residue 
S 5 is optional, and is generally a hydrophilic or polar residue 

L 1 - L 3 are linking elements (covalent bonds or chains of atoms) which are 
optional with the proviso that if S* is present then O must be present, and that at least 
one of L 3 and lA must be present 

Exceptions to the above fall into two categories: 

when S 5 is absent S 3 can be a hydrophilic residue, and 

when B is a group such as a proline residue then L 3 can take the place of S 3 . 

It is not the inventors' intention that the above be regarded as a definition of the 
invention. It is intended to be an aid to understanding the key features of the compounds 
of the invention, and it will be used below as a guide in explaining the development of the 
preferred embodiments of the invention. The precise scope of the invention is defined in 
Claim 1 below. 
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In .general, then* A is a unit that can have either one or two hydrophobic residues 
attatched. When only one is present then it is an aromatic system, and A is a group such 
as isubstituted)phenyi carbamoyl indoleacetyl or isoquinolinecarbonyL When both 
hydrophobic residues are present and the linking unit is absent then A mimics a 
blocked aromatic amino-acid such as BOC-tryptophan or benzoyi-phenyiglycine. When 
L.1 is present then A is cyclic. The aromatic residue can either be pendant to this ring or 
fused to it, giving, for example, a phenyiproiine and an indoline respectively. In these 
cases S 1 can be absent or it can be any hydrophobic group, for example a BOC- or a 
benzoyl group. 

For subunit B there are three possibilities. When L 3 is present and L 4 is absent then B 
is analogous to an amino-acid. or a residue that can mimic an amino-acid, such as. for 
example O-benzyl-threonine or its "reduced* isostere. When is absent and L 4 is 
present then B can be considered to be an N-alkyI amino-acid analogue. When both 
and L 4 are present then B is cyclic. The ring can in itself constitute the hydrophobic 
residue S^, for example when B is a proline residue. Alternatively, the residue can be a 
pendant group or, if it is cyclic, it can be fused to the ring of B, giving for example a 
substituted proline or an indoline respectively. 

For subunit C, if L 5 is absent then the subunit is analogous to an N-alkylated amino- 
acid (as was B with L 3 absent and L 4 present). In this case S 5 must be present, and 
mimics the backbone of the amino-acid. In some of the embodiments of the invention 
is extended and mimics a dipeptide chain. When L 5 is present S 5 can be absent, or if it is 
present it performs a function analogous to that just described. With l£ present S 4 can 
either be pendant to the ring so formed, or it can be fused with it 

We have found that certain combinations of the above options lead to compounds with 
high affinity for the target receptors, and in some cases with high selectivity between 
receptor sub-types. The result of our studies is a group of novel compounds with 
pharmacological properties as good as. and often better than, CCK and gastrin receptor 
ligands previously described, which makes them useful in the treatment of certain 
ailments. These compounds are the basis of the present invention. 

Conceptually, the compounds of the present invention are derived from the amino-acid 
sequence of the naturally occuring hormones. The starting point of our investigation was 
an amide described by Martinez et aL (Int. J. Peptide Protein Res. 9 28, 529-535, 1986). 
We found that constraining the conformational freedom of the ester by cyclization gave 
compounds which retained some affinity for both CCK-A and CCK-B receptors. This 
key step is represented below. 
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b 

Comparing the structure of the cyciised compound (b) with the diagramatic 
representation of the compounds of this invention (a) described above shows the 
following set of correspondences: 
SUBOC 

52 = Trp side chain 

5 3 = Leu side chain 
= benzyl group 

= carboxymethyl group 
L*&L 4 absent 
L 2 t L 3 &L 5 present 

Further investigation demonstrated that potency was improved, particularly with respect 
to the CCK-A receptor, if the aromatic residue in S 4 was fused to the C ring (compound 
c), and that the BOC-araino group could be omitted. 




c 
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This leads to a first preferred embodiment of the present invention, defined precisely in 
Claims 19-20. in which: 

A is a fused heteroaromatic substituted acyi residue, or an N a -blocked tryptophan residue: 
B is a hydrophobic amino-acid residue, or a surrogate of one; 

C is a benzo-fiised piperidine or pyrrolidine, further substituted with a carboxyl or 
carboxyalkyl residue, which can be blocked as an ester, or extended, for example, by 
acylating an amino-acid residue. 

In particular, this preferred embodiment of the invention includes; 
Ethyl (2R)-l-{rm-butyloxycarbonyl-tryptoph^^ 

Ethyl (2S> l-{ (2S)-2-(tert-butyloxycarbonyI-tryptophanylamino)-hexanoy 

dihydroindole-2-caiboxylate 

(2R)-l-{Indole-2-carbonyl-phenylalanyiK 

(2RM-{(2S)-2-ahdofe-2-ca*onyl 

acid 

3-{(2RM-{(2S)-2-(Indole-2-c^ 
propanic acid 

(2RM-{(2S)-2-(5-Huoromdole-2^ 
2-acetic acid 

(2RM-{(2S)-2-(5-Chloroindoie^ 

2- acetic acid 

(3R)-2-{(2S>2-(Indole-2-cai*onyU^ 
tetrahydroisoquinoline-3-acetic acid 
N-{(2SH-{(2S)-2-(Indole-2-carbonyl^^ 
acetyl }-glycine 

3- {(2SW-{(2S)-2-Qndole-2-carbonylai^ 
carbonylamino} -propanoic acid 

Further investigation revealed that deletion of the S 5 substituent in the compounds 
typified by c generally resulted in compounds which were more potent and selective for 
the CCK-A receptor (e.g. compound d). 



WO 93/20099 



PCI7GB93/00614 



II 




This leads to a second preferred embodiment of the present invention, defined precisely 
in Claims 16- 1 8, in which: 

A is a fused heteroaromatic substituted acyl residue, or an N<*-blocked tryptophan residue; 
B is usually a hydrophobic amino-acid residue, or a similar surrogate, but may also be a 
hydrophilic amino-acid residue, or a similar surrogate; 
C is a benzo-fused piperidine or pyrrolidine. 

In particular, this preferred embodiment of the invention includes; 
l-{ren-Butyioxycarbonyl-tryptophanyl-leucyl}-2J-dmyaroindole 
1- { (2S)-2-(rm-Butyloxycarbonyl-tryptophanylamino)-hexanoyl }-23-dihydroindole 
I- { (2S)-2-(3-Indole-3-propanoyiamino)-hexanoyl } -2^-dihydroindole 
l-{te/T-Butyloxycarbonyl-trypto^ 

M(2S)-2-(#tt-Butyloxyc^bonyl-trypwph 
dihydroindole 

H ten-Butyloxycarbonyl-tryptophanyl-(p^-beiizyl).D-aspartyl }-23-dihydroindole 

1- { rm-Butyloxy(^onyl-tryptophanyi-aspanyl }-2,3-dihydroindole 

H «rr-Butyloxycarbonyl-tryptophanyl-(Y.O-benzyI)-glutamyl }-2.3-dihydroindole 

M'm-Butyloxycarbonyl-tryptophanyl-gl^ 

^{*«-Butyloxycarbonyl-tryptophanyl-^^ 

2- {(2R)-2-(terr-Butyloxycaroonyi-tryptophanylammo)-4-phenylbutanoyi}-^ 
tetrahydroisoquinoline. 

Modifications at the A subunit of compounds typified by structure c indicated that 
smaller groups could be employed without incurring a loss of activity. In particular, the 
replacement of BOC-Trp with an aryicarbamoyl residue (as in compound e) resulted in 
compounds which had high affinity for the CCK-A and/or CCK-B/gastrin receptor sub- 
types. 
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This leads to a third preferred embodiment of the present invention, defined precisely in 
Claims 2-7, in which: 

A is a substituted or unsubstituted phenyicarbamoyl residue (Le. L 1 . L 2 and S* are 
absent); 

B is a hydrophobic amino-acid, or a similar surrogate; 

C is a piperidine or pyrrolidine which may be benzo-fiised or may have a pendant 
hydrophobic substituent, and which is further substituted with a carboxylor carboxyalkyl 
sidechain or a derivative thereof. 

In particular, this embodiment of the invention includes: 
(3R)-2-[N-(3-CMorophenylcarbamoyl^ 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[N^3-BromophenyIcarbamoyi)^benzyi-threonyi]-lZ3,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[N<3-Methylphenyicarbamoyl)-0-benzyi-threonyl]-l^ 
tetrahydroisoquinoline-3-acetic acid 

(3R>2-|>K3-Acetylphenylcarbamoyi)-0-benzyUth^ 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-|N-(3-fcopropoxyphenyIcarb^ 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[N^3-CyanophenylCTbam^ 
3-acetic acid 

(3R)-2-[N-(3-(^orophenyicartam^ 
tetrahydroisoquinoline-3-acetic acid 

C3R)-2-[N-(3<^orophenyIcarbamoyI)-0-benzoyi-threonyIl-i^,4- 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[N^3-CMorophenylcarbamoyl^^ 
tetrahydroisoquinoline-3-acetic acid 
(3R)-2-[(2S)-2K3-Trifluorome^ 
tetrahydroisoquinoiine-3-acetic acid 
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(3R)sH(2S)-2-(3-Chlorophenylcarbamoylaraino )-hexanoyl]- 1 ,23,4- 
tetrataydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(N-(3-Chlorophenylcarfaaraoyl)-meihyiamino)-hexanoyl]-l,2.3,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S).2-(3,4-Dichlorophenylcarbamoylamino)-4-phenylbutanoyl]-l,23,4- 
tetrahydroisoquinoiine-3-aceiic acid 

(3R)-2-[(2S)-2-(2-MethylphenyicarbamoylaminoM-phenylbutanoyl]-l,23.4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(4-Methylphenylcarbamoylamino)-4.phenylbutanoyl]-l,23,4- 
tetrahydroisoquinoIine-3-acetic acid 

(3R)-2-[(2S)-2-(3-Methoxyphenylcarbaraoylamino)-4-phenylbutanoyl]-l,23,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(2S)-2-(3-CMorophenylcarbaraoyla^ 
tetrahydroisoquinoiine-3-acetic acid 
(3R)-2-[N-(3-CMoropbenylc^ 

(3R).2-[N-(3-Bromophenyicarbamoyl).valyl>l,23,4-tetrahydroisoquinolm^ 

(3R)-2-[N-(3-Methyiphenylcarta^^ 

acid 

(3R)-2-[(2S)-2-<3-CMorophenylcarbamoylaraiTO^ 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2-[(S)-a43-CMorophenylcart)amoylamino)-phenylacetyi]-l,23,4- 
tetrabydroisoqainoiine-3-acetic acid 

(3R)-2-[(S)-a-(3-MethyIphenylcarbamoylam^^ 

tetrahydroisoquinoline-3-acetic acid 

<3R)-2-[(2S)-3-(2-Adaroantyloxycarbony^ 

lA3,4-tetrabydroisoquinoline-3-aceticacid 

(3R)-2-[(2S3R)-2K3-Chlon)phenylcarbamoylamino)-3-phenylbutanoyll- 1 .23,4- 
tetrabydroisoquinoline-3-aceticacid 

(3R)-2-[N-(3-ChloropbenylcarbamoyI)-0-ben2yi-threonyl]- 1 ,23,4- 
teoahydroisoquinoline-3-carboxylic acid 

(3R)-2-[Nr(3-Bromophenylcarbamoyl)-0-benzyl-threonylJ- 1 ,23.4- 
tetrahydroisoquinoline-3-carboxylic acid 
(2R.4SM-[N-(3-CMorophenylcarba^ 
carboxylic acid 

C2R,4R)-l-[N^3-ChIorophenylcarbamoyl)-abenzyl-thrBonyl]-4-phenylpynt)lidiM 
acetic acid 
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(2R4SH-[N-(3-CMorophenylcarbamoyl)-0-benzv^^ 
carboxylic acid 

(3R)-2-[(2S,3R)-3-Benzyloxy-2-(3-chlorophenylcarb^ 
tetrahydroisoqumoline-3-acetic acid. 

The modification of the above structural types to give compounds with consisiemly high 
affinity and selectivity for CCK-B/gastrin receptors was more involved, but could be 
achieved in two ways. The first originated in the discovery that by constraining the 
conformational freedom of the A subunit with the introduction of L 1 the selectivity for 
CCK-B receptors was improved. This gain could be further improved by the introduction 
of L 4 to constrain the B subunit (as in compound f). The affinity and selectivity of these 
compounds was found to be maintained when L 3 was removed (as in compound g). 




This leads to a fourth preferred embodiment of the present invention, defined precisely 
in Claims 12-15, in which: 

A is a benzo-fused nitrogen heterocyclic acyl residue in which the nitrogen is substituted 
with a hydrophobic group (Le. S 1 , S 2 , L l and L 2 all present); 

B is a hydrophobic amino-acid residue or a similar surrogate, which preferably 
incorporates some degree of conformational restriction either through cyclization (as in f 
or by having a 3-amino-2-naphthoyl residue for B) or through N-substitution (as in g); 
C is a benzo-fused piperidine or pyrrolidine which may optionally be substituted at up to 
three positions. If such substituents are present then at least one is hydrophilic (for 
example a carboxyl or carboxyalkyl). 

m particular, this embodiment of the invention includes: 
(3R^2-{N-((2RM-temButyloxycartonyl-2.^ 
threonyl}- l^,4-retrahydroisoqumoline-3-acetic acid 
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(3R)-2-{(2S)-2-((2R)4-rm-Butyloxycarbonyl-23-dhydroindole-2<^onyiamino)-4- 
phenylbutanoyl}- l t 23.4-tetrahydroisoquinoline-3-aceiic acid 

(2R).l-{(2S)-2-((2R)-l-«n-Butyloxycarbonyi-23-dihydroindole-2^arbonylaraino)-^ 
phenylbutanoyl } -2,3-dihydroindole-2-acetic acid 

(3R)-2.{((2R)-l-wrr-Butyioxycarbonyl-2^-dihydroindole-2-carbonyi).valyl}-l,2,3,4- 
tetrahydroisoquinoline-3-acetic acid 

(3R)-2- { ((2R)- l-/<?rr-Butylacetyl-2 J-dihydroindole-2-carbonyl)-vaiyl }- 1 ,23,4- 
tetrahydroisoquinoIine-3-acetic acid 

(3R)-2-{ ((2R)- l-terf-Butyioxycarbonyi-2,3-dihydroindole-2-carbonyl)-valyl }• 1,23,4- 
tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{((2R)-l-/m-Butyloxycarbonyl-23-dihydro^ 
tetrahydroisoquinoline-3-aceiic acid 

(3R)-2-{(S)-a-((2R)-l-/m-Butyloxycarbonyl-2.3-dihydroindole-2<arbonylamm 
phenylacetyl }-l,23,4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{((2R)-l-te/t-Butyloxycarbonyl-23-d%^ 
tetrahydroisoquinoline-3-aceuc acid 

(3R)-2-{(2R)-l-((2R)-l-/m-Butyloxycarbonyl-23-dmyclroindole-2-carbonyl)-23- 
dihydroindole-2-carbonyl }-l 23.4-tetrahydroisoquinoline-3-a(stic acid 

(3R)-2-{(2RJS)-l-((2R)-l-terr-Butyloxycarbonyi-23-dihy<lroindole-2-carbonyl)-3- 
phenyi-pyrrolidine-2-carbonyl }-U3,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R.4S)-l-((2R)-l-fm-Butyloxycarbonyl-23-dihy(koindole-2-carbonyl)-4- 
phenyithio-pyrroUdine-2-carbonyl }-1^3,4-tetrahydroisoquinoline-3-carboxyUc acid 
(3R)-2- { (2R.4S)- 1-((2R)- l-«rr-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
phenyithio-pyiroUdine-2-carbonyl }- iZ3,4-tEtrahydroisoquinoline-3-acetic acid 

(3R)-2-{(2R,4R)-l-((2R)-l-feiT-Butyloxycarbonyl-23-dihydroindole-2-carbonyiH- 
phenyltbjo-pyirolidine-2-c^ acid 

(3R)-2-{(2R,4RM-((2R)-l-fm-Butyto^^^ 

benzyloxy-pyrroUdine-2-carbonyl }- U3,4-tetrahydroisoquinoline-3-carboxylicacid 
(3R)-2-{ (2R,4R)- i-((2R)- l-«/T-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-4- 
pbenoxy-pyirolidine-2-carbonyl }- U,3,4-tetrahydroisoquinoline-3-carboxyUc acid 
(3R)-2- { (2R.4R)- 1-((2R)- l-rm-Butyloxycarbonyl-23-dihydroindoie-2-carbonyl)-4- 
phenyl-pynolidine-2-carbonyl }- lZ3.4-tetrahydroisjDquinoliiie-3-acetic acid 
(3R)-2- { (2R.4S)- 1-((2R)- l-re«-Butyloxycarbonyl-23-dihydroindole-2-carb onylM- 
phenyt-pyrrolidine-2-carbonyl }- l33,4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{(2R,4S)-l-((2R)-l-rm-Butyioxycarbonyl-23-dihy(lroindole-2-carbonyl)-4- 
benzyl-pyrroiidine-2-carbonyl } - U3.4-teirahydroisoquinoline-3-carboxyUc acid 
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2-{(2R.5S)-l-((2R)-l-ferr-Butyloxycarbonyl-23-dihydroindole-2<arbonyl)-5-phenyl- 
pynt)Udine-2-carbonyl}-1.2.3.4-tenahydroisoquinoiine 
Methyl (3R)-2-{(2RJSM-((2R)-l-rm-butyloxycM^^ 
5-phenyl-pymjUdine-2<arbonyl}-lZ3^ 

(3R)-2-{(2R^S)-l-((2R)-l-ferr-Butyloxycarbonyi-23-(lihydroindole-2-carbonyl)-5- 

phenyl-pyrrolidine-2-carbonyl}- U3.4-tetrahydroisoquinoUne-3-carboxylic acid 

(3R)-2-{(2R^S)-l-((2R)-l-wrr-Butyloxycarbonyl-23-dihydroindoIe-2-cart)onyl)-5- 

phenyl-pyirolidine-2-carbonyl }-lZ3,4-tetrahydroisoquinoline-3-carboxamide 

N-{ (3R)-2-{ (2R^S)- 1-((2R)- i-rerr-Butyloxycarbonyl^-dihydroindole^-carbonyD-S- 

phenyl-pyiroUdine-2^arbonyl}-123,4-te^ 

(3R)-2-{ (2R^S)- 1-((2R)- l-Neopenwloxycarbonyl-2,3-dihydroindole-2-carbonyl)-5- 

phenyl-pyiroUdine-2><aitonylj-lZ3.4-tetrahyclroisoquinoline-3-(^ 

(3R)-2-{(2RJS)-l-((2R)-l-Isopropyloxycarbonyl-23-dihydroindole-2^arbonyl)-5- 
phenyl-p)TTOti(fae-2<a*onyl}-UJ^ 

(3R)-2-{(2R^S)-l-((2RH<:yclohexyloxycarb^ 

pbenyl-pyirolidine-2-carbonyI }-IZ3,4-tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{ (2R3S)- l-((2RM-(2-Adaraantyl)oxy 

pbenyl-pym)Udine-2<arbonylH.23.4-te^ 

(3R)-2-{(2R£S)-l-((2R)-l-r,ert-Butylcarbamoy 

pyrrolidine-2-carbonyl }-l^,4-tettahydroisoquinoIine-3-carboxylic acid 

(3R)-2-{(2R^S)-l-((2R)-l-arr-Butyla^^ 

pyiroUdine-2^^onyl}-l^,4-tetrahydroisoquinoline-3<arboxylicacid 

(3R)-2-{(2R^SM-((2RM-im-Butyloxy<^onyl-23-dih^^ 

phenyI-pynofidine-2n:arbonyl}-lZ3,4-tett^^ 

N-{(3R)-2-{(2R^S)-l-((2R)-l-K/T-Butytoxy^ 

ph£nyl-pyrroUdine-2H;arbonyI}-UJ,4-ietrahydroisoquinoline-3-acety 

N-{ (3R)-2-{ (2R^S)-l-((2R)-l-ttn-Butyloxycarbonyl-23Klihydroindole-2<arbonyl)-5- 

phenyl-pyiroUdme-2^arbonyl}-12JAtetrah^ 

(3R)-2-{(2R^S)-I-((m)-l-Neopentyloxycarbonyl-23^ydroindole-2<arbonyl)-5- 
phenyl-pynolidine-2-carbonyl }-lZ3,4-tetiahydroisoquinoline-3-acetic acid 
(3R)-2-{(2R,5S)- 1-((2R)- l^yclohexyloxycarbonyl-2,3-dihydroindole-2-carbonyl)-5- 
phenyl-pyiioUdine-2<arbonyl}-lA3,4-teirahydroisoquinoline-3-aceticacid 
(3R)-2-{(2R^S)-l-((2R)-H2-Adanmtyl)oxycarbonyl-23^ydioindole-2<arbonyl)-5- 
phenyi-pyrrolidine-2-cart)onyl }-li3.4-teirahydroisoqoinoline-3-acetic acid 
(3R)-2-{(2R^S)-l-((2RMwm-ButyloxycarbrayK^ 

phenyl-pynolidine-2-carbonyl }-1^.4-tetrahyclio-benz(/lisoquinoline-3-carboxylic acid 
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(3R)-2-{ (2R^S)-1-((2R)- 1-rm-Butyloxycarbo^ 
phenyH>yirolidine-2^arbonyl}-l,23,4-tetr^ 

(3R)-2-{(2R^S)-l-({2R)-l-Krr-Butyloxycarbonyl-2J-dihydroindole-2-carbonyl)-5- 
benzyl-pyrroiidine-2-carbonyl }- U^.4-tetrahydroisoquinoUne-3-aceiic acid 
(3R)-2-{(2R£S)-l-((2R)-l-rm-Butyloxycarbonyl-2^ 
naphthyl)-pyrroUdine-2-carbonyl}-123,4-^ 

(3R)-2-{(2S,5R)-l-((2R).l-fm-Butyloxycarbonyl-2^-dihydroindole-2-carbonyl).5- 
phenyl-pyrrolidine-2-carbonyl}- U,3,4-teirahydroisoquinoline-3-carboxyiic acid 
(3R)-2-{(2S,5R)-l-((2R)-l-«rt-Butyloxyca^ 
phenyl-pynoHdine-2^arbonyl}-U3Atet^^ 

(3RV2-{N-Phenethyl-N-((2R)-l-wrr-butyioxycarbonyl-23^yciroindole-2-carbonyl)- 
glycyl }-1^3t4-tetrahydroisoquinoline-3-carboxyiic acid 

(3R)-2.{N-3-Phenylpropyl-N^(2R)-l-fm-butyloxycarbonyl-2,3^mydroindole-2- 

carbonyD-glycyi }- 1^3,4-tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{ N-Benzyl-N-((2R)- l-terf-butyloxycarbonyl-23-dihydroindole-2-carbonyl)- 

glycyl}-l ^,3, 4-tetrahydroisoquinoiine-3- acetic acid 

(3R)-2-{ N-Phenetoyl-N-((2RM-/m^ 

glycyl } - 1 2,3,4-tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-{N-3-Phenylpropyl-N-((2R)-l-terr-butyloxycarbonyl.2^-dihydroindole-2. 

carbonyD-glycyi }-U3.4-tetrahydroispquinoIine-3-acetic acid. 

(3R)-2-{ 3-{ N-Phenethyl-N-((2R)- l-«rr-butyloxycarbonyl-23-dihydroindole-2-carbonyl)- 

amino)-propanoyi}-1^.4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{N4>henethyl-N-((2RM-benzyloxyc^ 

glycyl }-l^,4-tetrabydroisoquinoiine-3-acetic acid 

(3R)-2-{N-Phenethyl-N-((2R)-l.neopentyloxycarbonyl-23-dmyciroindole-2^ 
glycyl }-12^,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2MN-PhenethyW(2R)-Uyclohexyloxycarbonyl-23-dihydroindole^ 
glycyl }-1^3,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{NO<:Morophenethyl-NK(2RM-im^^ 

carbonyl)-glycyl)-lJ23AtetrahydroiswjuinoUne-3-aceticacid 
(3R)-2-{N^2,Oxc-2-phenylethyl)-NK(2R)-l-^^ 

carbonyl)-glycyl}-lZ3,4-tetrahydroiswjuinoline-3-acetic acid 
(3R)-2-{N-(2-(3-Indolyl)ethyl)-N-((2RM-^^^ 
carbonyl)-glycyl}-lZ3,4-tetrahydroisoquinoline-3-aceticacid 
(3R)-2-{N-Phenethyl-N^(2R)-l-/err.butyloxycarbonyl-23^ydroindole-2-^^onyl)- 
glycyl }- l,2,3,4-tetrahydio-benz(/lisoquinoline-3-carboxylic acid 
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(3R)-2-{N-Pheneihyl-N-((2R)-l-Krr-butyloxycarbonyl-23-dihy(koindolB-2<arbonyl)- 

glycyl}-1.2J.4-ffitrahydro-benz[flisoquinoline-3-aceiicacid 

(3R)-2-{N-Pivaloyl-N-((2R)-i-rm-butyloxyc^ 

glycyl }-1^.3,4-tetrahydroisoquinoline-3-aceiic acid 

(3R)-2-{ 3-((2R)- l-ffirt-Butyloxycarb(niyl-23^ihydroindole-2-carbonylamino)- 

naphthalene-2-carbonyl}-l,23.4-teirahydroisoqumoline-3-aceticacid 

(3R)-2-{3-((2R)-l-/m-Butyioxycarbonyl-2.3-dihydroindole-2-carbonylan^ 

naphthalene-2^arbonyl}-1^3,4-tetrahy(lroisoquinoline-3-carboxyIicacid 

(3R)-2-{(2R)-l-((2RM-rm-Butyloxycarbonyl^ 

2^-dihydropyn-ole-2<arbonyI}-1^3.4-tetrahy(lroisoquinoiine-3-aceticacid 

(3R)-2-{(2R^SM-((2R)-l-terr-Butyloxyc^^ 

phenyl-pym>Hdine-2-methyl}-l,23^tetr^^ 

(3R^2-{(2S)-2-((2R)-l-ie»-ButyloxyearbonyW^ 

phenylbutanoyl}-l,23.4-tetrahydroisoquinoline-3-acetic acid 

N-{(3R)-2-{(2R^S>l-((2R)-l-fm-Butyloxycarbonyl-23-dihydroindole-2<aA 

phenyl-pyn»lidine-2K:arbonyl}-i;23.^ 

N-{(3R)-2-{(2S^R)-l-((2R)-l-/m-B^ 

phenyi-pyirotfdine-2^:arbonyl}-123A^ 

^(3RV2-{(2S^M-((2R)-l-fm-Butyloxycarbo^ 

ptenyl-pynoli(Iine-2H^bonyl}-1^3,4-te^ 

(3R)-2-{(2R^SH-((2R)-l-rm-Butyloxyc^^ 

benzyi-pyrrolidine-2-carbonyl }- lJi3.4-tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{N-2<:Morophenethyl-N^(2RM-te^^ 

carbonyD-glycyl }-1^3,4-tetrahydroisoquinoline-3-acetic acid 

(3R)-2-{ N-4-Chlorophenethyl-N-{(2R)- l-wrr-butyloxycarbony l-23-dihydroindole-2- 

carbonyl)-glycyl}-l^,3,4-tetrahydroisoquinoline-3-aceucacid 

GR)-2-{N-2-Methoxyphenethyl-N-((2RH-r^ 

carbonyl)-glycyl}-l^,4-tetrahydiois(xiainoIine-3-aceticacid 

(3R)-2-{N-3-Methoxyphenethyi-N-((2^^ 

carbonyl)-glycyl}- lZ3,4-tetrahydroisoquinoiine-3-acetic acid 

(3R)-2-{N^Methoxyphenethyl-N-((2RM-^^ 

carbonyl)-glycyl}-lZ3Atetrahydroisc<juinoIine-3-aceticacid 

(3RV2-{N-PhenethyI-N^(2R)-l-fm-butylox^ 

glycyl } - 1 2 J Atetrahydro-benz[h]isoquinoline-3-carboxy lie acid 

(4RS)-2-{N-Phenethyl-N^(2RM-im-butyto^^ 

glycyl}-12^.4-tetrahydroisoquinoline-4- acetic acid 
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(4R5)-2-{ (2RJS)- 1-((2R)- l-/m-Buwloxycarbonyl-23-dihydroindole-2-carbonyi)-5- 
phenyi-pyrrolidine-2-carbonyl }- U.3,4-ietrahydroisoquinoUne-4-acetic acid 
(3R)-2-{(2RJS)-l-((2R)-l-Cyclobutyloxycarbo^ 
phenyl-pyiroUcline-2-carbonyl}-lZ3,4-tetrahyciroisoquinoline-3^ 

(3R)-2-{(2R.5S)-l^(2R)-l<:yclopentyloxycarbonyi-2J-dihydroindole-2-carbonyl)-5- 
phenyl-pyirolidine-2-carbonyl }- lZ3.4-tetrahydroisoquinoline-3-acetic acid 
(3R)-2-{ (2R^S)- 1-((2R)- l-Cyclopeniyloxycarbonyl-2,3-dihydroindole-2-carbonyl)-5- 
phenyi-pym>Udine-2-carbonyl}-lZ3,4-te^ 

(3R)-2-{ (2R.5S)- 1-((2R)- l-(2-era-Norbomyl)oxycarbonyl-23-(iihydroindole-2-carbonyl> 
5-phenyl-pyirolidine-2K;arbonyl}-UJ.4-tetiahydroisoquinoline 
(3R)-2-{ (2R^S>- W(2R)-l<;yclododecyloxycarbonyI-23-^ 
phenyl-pym>Udine-2^bonylHaj.4-te^ 

(3R)-2-{N-PhenethyI-N-((2R)-l-n-propyloxycarbonyl-23-(iihydroindole-2<arbony 

glycyl } - 1 ^3,4-tetrahydroisoquinoiine-3-aceiic acid 

N- { (3R)-2- { (2S.5R)- l-((2R)- l-fm-Butyloxycarbonyl-23-dihydra 

phenyl-pyrrolidhe-2^arbonyl}-U,3/Me^ 

(3R)-2-{N-2^2-Methoxyphenyl)ethyl-W 

2-carbonyU-glycyU- 123 ,4-tetrahydroisoquinoline-3-carboxylic acid 

(3R)-2-{(2RJSH-((2RM-(3,^Dimethy^ 

carbonyl)-5-phenyl-pyiToH(^ 

acid 

(3R)-2- { (2R^SM -((2R)- 1 ^ycloheptyloxy^ 

phenyl-pyiroUdine-2Harbonyl}-1^.4-tettahydroisoquinoline^ acid 

(3R)-2-{(2R^S)-l-((2R)-l-((lS)-<f/i<i>-Bomyi)oxycarbonyI.23-dihydroindole-2- 

cari>onyl)-5-phenyl-pynoUdine-2^^ 

acid 

(3R)-2-{(2RJS)-l-((2R)-l-((IJURJRJS).Isopinocampheyl)oxycarbonyl.23- 

dmydroindole-2-carbonyl)-5-phenyl-pyrToUdine-2Harbonyl}-ia3,4- 
tetrahydroisoqirinoline-3-carboxylic acid 

(3R)-2-|(2R^S)-H(2R)-l-((lSaSJS^R)-Isopinocarapheyl)oxycarbonyl-23. 
dihydroindole-2^^onyl)-5-pbenyl-pym)lidine-2-carbonyl}-1^3,4- 
tetrahydroisoquinoline-3-carboxyUc acid 

(3R)-2-{(2RJS>l-((2R)-H3>Dimeihyibutyl)oxycarbonyl-2J-dihydroindole-2- 
carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}- l,2»3,4-tetrahydroisoquinoline-3-aceiic acid 
(3R)-2-{(2R^S)-l-((2R)-l-(l-Piperidino)carbonyl-2^dihydroindole-2-carbonyl)-5- 
pbenyi-p>TTOiidine-2^arbonyl}-123,4-teirahydrDisoquinoline-3^ acid 
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(3R)-2-{(2R^S)-W(2RM-(N<:yclohex^^ 

carbonyl)-5-phenyl-pyrrolidine-2<arbony^^ 

acid 

(3R)-2-U2R^S)-H(2RM-(4-rm-Butyte^^^ 

carbonyl)-5-phenyl-pyrrolidine-2<arboa^^^ 

acid 

(3R)-2-{(2R^S)-I-((2R)-l-(2-ctf-Methylcyclohexyi)oxycarbonyi-2J-(im^ 

carbonyl)-5-phenyl-pynotidine-2^^ 

acid 

(3R)-2-{(2R^S)-l-((2R)-l-(2-/ran$-Methyfc^^^ 

carbonyl)-5-phenyl-pyrroUdine-2<arbonyI}-l^ 

acid 

(3R)-2-{N-PBeneihyl-N-((2R)-lH3<yciobfixyipiopyl)oxycarbonyl-23^ydroindole-2- 

carbonyi)-gly(yi}-l^,4-tea^ydroisc<iuinoline-3-aceticacid 

(3R>2-{(2R^S)-l-((mM-Cyclob£xylme^^ 

5-phenyl-pynolidine-2-carbonyi l-l^^tetrahydroisoquinoline-S-caiboxylic acid 

(3R)-2-{(2R^SW(2RW2^yclohexytethyO 

carbonyl)-5-pb£nyI-pyiioHdine-2<arbon^^^ 

add 

N-{(3R)-2-{(2R^S)-l-((2RH^yclohexyloxycarbon^^^ 

phenyl-pynx>Udine-2-*^onyl}-l,2^.4-te^ 

N-{(3R)-2-{(2R^SM-((2RH-Neopentytoxyca^ 

phenyl-pyirolidine-2<arbonyl}-lZ3,4^^ 

(3R>2-{(2R^S)-i-((2R)-l-*m-ButyloxycarbonyM^ 

pyrrolidine-2-carbonyi} - 1 ^3,4-tetrahydroisoquinoiine-3-propanoic acid 

(3R>2-{N-3-Methylpb*nethyl-NK(2R)-l^^^ 

carbonyl)-siycyl}-1^3Atetiahydroisoquinoline-3-acetic acid 

(3R)-2-{N-(2-(l-Methylpym>l-2-yl)etty^ 

dihydroindole-2-carbonyl)-glycyl}- 13,3/t-tetiahydroisoquinoline-3-acetic acid 
(3R)-2-{N-(2-TTiirayl)ethyl-N-((2RW^ 
carbonyl)-giycyl}-l^,4-ietrahydroisoquinoline-3-acetic acid 
(3R)-2-{N-((2RS)-i;U>Tetrahycironaptath^ 

dihydroindole-2-caibonyi)-glycyl }- l2J,4-tetrahydroisoquinoiine-3-acetic acid 
(3R>2-{ (2R4S)-l-((2R)- l<:yclohexyloxycarbonyi-23^ydroindole-2-carbonyi)-5-(4. 
methoxyphenyl)-pyrrolidine-2-carbonyl }- 1,2,3,4- tetrahydroisoquinoIine-3-carb oxyiic acid 
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(3R^2-{N-^In{ton-2-yl)-N-^(2R)-l<yclohexyloxyca^bonyl-2J.dihydroindole-2-carbonyl)- 
glycyl } - 1 ,2,3,4-tetrahydroisoquinoline-3-aceiic acid. 

The second modification which yields potent and selective CCK-B/gastrin receptor 
ligands involves the deletion of L 5 (equivalent to the excision of the cyclic amide bond 
from b) to give a series of tertiary amides. In this series S 1 is not required and the 
compounds are structurally less complex (as in h). 



H o 




h 



This leads to a fifth preferred embodiment of the present invention, defined precisely in 
Claims 8-11, in which: 

A is an acyl residue with an aromatic substituent; 
B is a hydrophobic amino-acid or a similar surrogate: 

C is an N-substituted amino-acid or similar surrogate, where the N-substituent is an alkyl, 
cycloalkyl, aralkyl or aryl group, and the carboxy terminus may be the free acid or may 
be blocked as an ester or amide, or may be extended, for example, by acylating another 
amino-acid residue. 

In particular, this preferred embodiment of the invention includes: 
Methyl N-(2-cyclohexylemyl)-N-((2S)^^^^ 

N-(2-Cyclohexylemyl)-N-((2S)-2-(3-indoleacetyiamino^hexanoyl^glycine 

l-{N-(2-Cyclohexylemyl)-N-((2S)-2-(3-indoleacetylaniino)-hexanoyl)-glycyI}- 
pyrrolidine 

MemylN-{N-(2-<^clphexylemyl)-N-((2S)-2-(3-mdoleacetylammo)-hexanoyO 
prolinate 

N-{N-(2-Cyclohexylemyl)-N-((2S)-2-(3-mdoleac»tyiammo)-hexanoyl)-glycyI}-D-pro 

iN-{N-(2-Cyclohexylemyl)-N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyl}-D- 
pipecolic acid 

N-{N-(2-Cyclohexyletoyl)-N-((2S>-2-0^^ 

l-{N-(2-Cyclohexylmemyl^N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glycyl}- 
pyrrolidine 

l-{N-(2-Cyclohexylmefoyl)-N-((2S)-2-(3-to 
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l-{N^2<;yclohexylmethyl)-N-((2S)-2-(3-indoIeacetyIamino 
i-{N-(Cyclooctyimethyl)-N-f^^ 
l-{3-{N-(2-Cyciohexyie^ 
propanoy i } -pyrroiidine 

N-(3«Cyclohexyipropyl^N<(2S)-2-(24ndoI^^ 
N-(3-Cyclohexylpropyl^ 
N-(2-CycIohexylethyl^N-((2S)-2-(3-isoquinoiinec^ 
glycine 

N-{N-Phenethyl-N<(2S>2-(3-in^^ 
l-{N-a<:ycIohexylethyl>^ 
HN^2-Cyclohexylethyl^ 
proline 

Where the compounds of the present invention are capable of forming salts with 
inorganic and organic acids and/or bases then those pharmaceutical^ acceptable salts are 
included within the scope of the invention. Examples of such salts include sodium, 
potassium and tetra-alkyl ammonium salts of acidic compounds, and chlorides, sulphates 
and acetates of basic compounds. 

Where the compounds of the present invention contain a carboxyiic acid moiety then 
these may be administered in pro-drug form as simple esters. 

SYNTHETIC METHODS 
GENERAL 

The synthesis of the compounds of the present invention can be considered as involving 
two stages. In Stage 1 the individual components A, B and C in general formula I are 
prepared from commercially available starting materials if they are not themselves 
available. During Stage 1 protecting groups may be introduced into A* B and C in order 
to obviate side reactions in Stage 2. The second phase involves assembling the individual 
components into the finished compound. During Stage 2, apart from the crucial A-B and 
B-C bond forming reactions, selective manipulation of the protecting groups may be 
necessary. At the end of Stage 2 final adjustments can be made to complete the synthesis. 

Using general formula I as the target, a typical synthesis might involve the following 
steps: 
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Stage 1 

pre- A. => steps «=> PG*-A 
pre-B o steps <=> PG^B 
pre-C o steps C-PG 3 

where PG 1 - PG 3 are protecting groups, 

pre-A - pre-C are commercially available precursors. 

Stage 2 

PG^-B + C-PG 3 => PG^B-C-PG 3 
PG 2 -B-C-PG 3 o B-C-PG 3 
PG*-A + B-C-PG 3 PG^A-B-C-PG 3 
PGl-A-B-C-PG 3 o A-B-C 

Depending on the precise nature of A. B and C the order in which the components are 
coupled together may be varied. Thus it might be advantageous to form the A-B 
fragment first and couple this to C. Another variation is possible when C can be divided 
into two sub-fragments (e.g. when C is XIX, or XVI with R*4 ^ XXH). In these cases 
one of the sub-fragments can be introduced at a late stage. If C is composed of the sub- 
fragments C 1 -D then Stage 2 of the overall synthesis might be: 

PG 2 -B + Ci-PG 3 o PG^B-Ci-PG 3 
PG 2 -B-C 1 -PG 3 => B-Cl-PG 3 
PG l -A + B-CM»G 3 o PGi-A-B-C^PG 3 
PG 1 -A-B-C 1 -PG 3 o PG^A-B-C 1 
PG^A-B-C 1 +DO PGi-A-B-C 
PG^A-B-C o A-B-C 

The chemistry involved in preparing the compounds of the present invention depends on 
the nature of A, B and C. The specific Examples which follow make use of reactions 
which are established in the literature for analogous transformations. It is not the 
inventors' intention to restrict the scope of this patent solely to those reactions described 
explicitly in the Examples, but to include other methods which a person competent in the 
art might employ to achieve the same overall transformation. Also included are such 
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variations in the protecting groups and the order of assembly of the fragments as might be 
used by such a competent person. 

The general concepts outlined above (preparation of the fragments, coupling, and 
protecting group manipulation) will now be illustrated more fully in the following non- 
limiting Examples. 

EXPLANATORY NOTES 



In the following Examples: 

Rf: TLC was performed on commercial silica plates (Merck Art 5714) 

HPLC: Buffer 1 0.1% TFA/FfcO; Buffer E 0.1% TFA/MeCN 

System A: Novapak Cig, 4 m 8x100 mm: linear gradient 40% to 90% H into I 
over 25 min. at 13 raL/min. 

System B: Spherisorb C l g, 5 \l 4.6x100 mm: linear gradient 40% to 90% H into I 
over 25 min. at 0.8 mL/min. 

AAA: Hydrolysis 6ATHC1 + phenol at 150°C for 1 J nr. 

*H NMR: Determined at 270 MHz in CDCI3. 

Mass spec: Positive ion FAB. 

Reagents were generally used as supplied without purification. Solvents were HPLC 
grade, except THF which was distilled from Na/benzophenone. Silica gel for flash 
chromatography was Merck Kieselgel 60 (230-400 mesh). 
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EXAMPLE 1 




la (3R)-2.tert-Butyloxycarbony|.l^,4-tetrahydroisoquinoline-3-carboxyiic acid. 

To a stirred suspension of D-lZ3.4-teirahydroisoqiiinoline-3-carboxylic acid (2.5 g, 
14.1 mmol) in dioxan (200 mL) was added di-terr-butyl pyrocarbonate (3.66 g, 16.9 
mmol) and a solution of KOH (0.79 g, 14.1 mmol) in H 2 0 (50 mL). The mixture was 
stirred at room temperature for 5 nr.. and then the solvent was evaporated in vacuo. The 
residue was taken up in FhO and the solution was acidified with 10% aq. KHSO4 to 
pH=2. The mixture was extracted twice with EtOAc, and the combined extracts were 
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washed with brine, filtered (Whatman* 1 PS phase separator), and concentrated in vacuo. 
The residue was triturated with pet. ether (b.p. 60-80°C) to give the tide compound as a 
white solid G.2g, 82%). 

lb Methyl (3R)-2-fcrt-ButyIoxycarbonyI-l^,4-teti^ydroisoquinoline-3-acetate. 

To a stirred solution of la (10.9 g, 39.5 mmol) in EtOAc (120 mL) was added N- 
methylmorpholine (4.4 raL, 40 mmol). The solution was cooled to -20°C, and isobutyl 
chlorofonnate (5.2 mL. 44 mmol) was added dropwise. The mixture was stirred at -15°C 
for 20 rain., then poured into a solution of diazomethane (from Diazald R , 43 g, 200 mmol) 
in Et20. and the resulting solution was stirred at room temperature for 1 nr. Excess 
diazomethane was destroyed by the addition of glacial AcOH. The solution was washed 
successively with 1.0AT NaHCC>3, Ho° and brine, dried over NasSO* and evaporated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant EtOAc:pet 
ether 25:75 v/v) to give (3R)-2-ten^buryloxycarbonyl-l^,4-tetrahydroisoquinolyi 
diazomethyl ketone (8.0 g, 26.6 mmol, 67%). 

This ketone was dissolved in MeOH G00 raL) and to this solution was added a solution- 
of silver benzoate (2 g, 8 mmol) in Et3N. The mixture was stirred at room temperature 
for 40 min., and then the solvent was evaporated in vacuo. The residue was taken up in 
EtOAc and washed successively with 1.0M NaHCC>3, H2O. brine. 0.3M KHSO4, H2O 
and brine, dried over NaoSO^., and concentrated in vacuo. The residue was purified by 
flash chromatography on silica gel (eluant EtOAc:pet ether 18:82 v/v) to give the title 
ester (6.5 g, 80%). 

lc Methyl (3R)-1^3,4-tetrahydroisoquinoline-3-acetate hydrochloride. 

The BOC-protected ester lb (6.5 g, 21.3 mmol) was taken up in AN HC1 in dioxan (100 
mL) and the solution was stirred at room temperature for 90 min. The solvent was 
removed in vacuo, finally with toluene azeotrope, to give the title compound (5.0 g, 99%). 

Id Methyl (3R)-2-[N-fm-butyIoxycarbonyI-0-benzyI-threonyl]-1^3,4- 
tetrahydroiso quinoline-3-ace tate. 

To a stirred solution of BOC-(0-beiizyl)-threoiiine (866 mg, 2.8 mmol) and 
diisopropylemylamine (0 i50 mL, 188 mmol) in CH1CI2 (20 mL), cooled to -20°C, was 
added Wr(2K>xo-3^xazohdmyl)phosphiiuc chloride (BOP-CL 733 mg, 2.88 mmol). The 
mixture was stirred at -20°C for 20 min., then lc (483 mg, 2 mmol) and 
diisopropylethylamine (0.35 mL. 2 mmol) were added. The mixture was stirred at room 
temperature overnight, then poured into EtOAC The solution was washed successively 
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with 10% KHSO4, satd. KHCO3. H 2 0 and brine, filtered (Whatman R IPS phase 
separator), and evaporated in vacuo. The residue was purified by flash chromatography 
on silica gel (eluant EtOAcrhexane 25:75 v/v) to give the title compound (678 mg, 68%). 

le Methyl (3R)-2-[N-(3-chlorophenyicarbamoyl)-0.benzyl.Uireonyl].l^J,4- 
tetrahydroisoquinoline-3-acetate. 

A solution of the BOC-protected ester Id (159 mg, 0.32 mmol) in 4N HC1 in dioxan 
(10 mL) was stirred at room temperature for 90 rain., then the solvent was removed in 
vacuo, finally with toluene azeotrope. The residue was taken up in CH2Q2 (lOmL) and 
cooled to 0OC. Diisopropylethylamine (60 jiL, 0.32 mmol) was added, then 3- 
chlorophenylisocyanate (43 uL. 0.35 mmol), and the mixture was stirred at 0°C for 2 hr. 
The mixture was then diluted with EtOAc and washed successively with 10% KHSO4, 
said. KHCO3. H 2° and brine, filtered (Whatman R IPS phase separator) and evaporated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
EtOAcrhexane 40:60 v/v) to give the tide compound (152 mg, 86%). 
Rf (EtOAc:hexane 50:50 v/v) 0.3 1 

lf (3R)-2nN^3-CMorophenylcarbaino^ 
tetrahydroisoquinoline-3-acetic add. 

To a stirred solution of the ester le (152 mg, 0.27 mmol) in dioxan (lOmL) was added a 
solution of LiOH ( 13 mg, 0.54 mmol) in H 2 ° (5mL). The mixture was stirred at room 
temperature for 1 nr.. then the solvent was removed in vacuo. The residue was 
partitioned between EtOAc and aq. KHSO4. The organic phase was washed with brine, 
filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAc±exane:AcOH 65:35:1 
v/v/v), and the product was taken up in acetonitrile/water and lyophilised to give the title, 
compound (95 mg, 66%). 
Rf (EtOAc:hexane:AcOH 70:30: 1 v/v/v) 0.20 
HPLC System A ^=15.9" >99% 
Mass spec (FAB) m/e=536 [M+HJ+ 
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EXAMPLE 2 




2a Methyl (3R)-2.[N-(3-bromophenylcarbamoyl)-0.benzyI-threonyl]-1^3,4- 
tetrahydroisoquinoline-3-acetate. 

Ibis was prepared following ibe method described for le on a 0.32 mmol scale using Id 
and 3-bromophenylisocyanaie. The product was isolated in 71% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 50:50 v/v). 
Rf (EtOAchexane 50:50 v/v) 0.30 

2b (3R)*2-[N-(3«Bromophenylcarbamoyl)-0-benzyl-threonyI]-l»23 t 4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 2a on a 0.23 mmol scale following the method described for If. 
The product was isolated in 59% yield (79 rag) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 65:35:1 v/v/v). 
Rf (EtOAcAexaneiAcOH 70:30:1 v/v/v) 0.20 
HPLC System A t R =16.1' >98% 
Mass spec (FAB) m/e=582 fM+H]+ 

EXAMPLE3 
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3a Methyl (3R)-2-[N-(3-methylphenylcarbamoyl)-0-benzyI-threonyl]-123,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.68 mmoJ scale using Id 
and 3-raethylphenylisocyanate. The product was isolated in 67% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 35:65 v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.37 

3b (3R)-2-[N.(3-MethylphenyicarbainoyI)-0-beiizyl.threonyl]-l^,4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 3a on a 0.46 mmol scale following the method described for If. 
The product was isolated in 68% yield (162 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:1 v/v/v). 
Rf (EtOAcmexane: AcOH 50:50: 1 v/v/v) 0.20 
HPLC System A t R si4.7' >99% 
Mass spec (FAB) m/e=516 [M+H]+ 

EXAMPLE 4 




4a Methyl (3R)-2-[N-(3-acetylphenylcarbamoyl)-0-benzyl-threonyl]- 1.2,3,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.21 mmol scale using Id 
and 3-acetylphenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet. ether 45:55 v/v). 
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4b (3R)-2-[N-(3-AcenrIphenyicarbamoyl)-0-beii2yl-threonyl].1^3.4. 
tetrahydroisoquinoiine-3-acetic acid. 

This was prepared from 4b on a 0.21 mmoi scale following the method described for If. 
The product was isolated in 53% yield (61 mgj alter Hash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 50:50:2 v/v/v). 
HPLC System B t R =8.8' >95% 
Mass spec (FAB) m/e=544 [M+HJ+ 

EXAMPLE 5 




5a Methyl (3R)-2.[N-(3-isopropoxyphenylcart 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.31 mmoi scale using Id 
and 3-isopropoxyphenyiisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

5b (3R)-2-rN-(3-fcopropoxyphenylcart^ 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 5a on a 0.31 mmoi scale following the method described for If. 
The product was isolated in 40% yield (69 mg) after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 45:55:2 v/v/v). 
HPLC System B t R =12.5' >95% 
Mass spec (FAB) m/e=560 [M+H] + 
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6a Methyl (3R)-2-tN.(3-cyanophenylcarbamoyl)-0-benzyl.threonyl]-l^J,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.31 mmol scale using Id 
and 3-cyanophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpet ether 35:65 v/v). 

6b (3R)-2-[N-(3-Cyanophenylcarbainoyl).0-beiizyI-ttireonyl].1^3 t 4- 
tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 6a on a 0.31 mmol scale following the method described for If. 
The product was isolated in 34% yield (55 mg) after flash chromatography on silica gel 
(eluant EtOAcrpeL ether:AcOH 40:60:2 v/v/v). 
HPLC System A t R «13.3' 80% 
Mass spec (FAB) m/e=527 [M+H]+ 
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EXAMPLE 7 




7a Methyl (3R).2-[N-tert.butyioxycarbonyI-0-te/t-butyl-flireonyl]-lA3,4- 
tetrahydroiso quinoIine-3-acetate. 

This was prepared following the method described for Id on a 0.41 mmol scale using N- 
BOC-O-arr-butyl-threonine instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 74% yield after flash chromatography on silica gel (eluant EtOAc:peL ether 
25:75 v/v). 

7b Methyl (3R)-2-[N-(3.cWorophenylcartamoyl)-0^rt.butyl.threonyl]-lA3,4. 
tetrahydroiso quinoline-3-acetate. 

This was prepared following the method described for le on a 0.30 mmol scale using 7a 
and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet ether 35:65 v/v). 

7c (3R)-2-rN-(3-aUorophenyIcarbamoyl>0^m-butyI-threonylI-lA3,4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 7b on a 0.30 mmol scale following the method described for If. 
The product was isolated in 56% yield (84 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =15^' >95% 
Mass spec (FAB) m/e=502 [M+H] + 
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EXAMPLE 8 



O CH 3 ^ O CH 3 |' 

O o^O 
i 

CH 3 




1 

8a 




8a Methyl (3R)-2.[N^e/t.butyloxycarbonyl^).beiizoy|.threonyl].lA3,4. 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.50 ramol scale using N- 
BOC-O-benzoyl-threonine instead of N-BOC-O-benzyl-tbreonine. The product was 
isolated in 55% yield after flash chromatography on silica gel (eluant EtOAcrpeL ether 
30:70 v/v). 



8b Methyl (3R)-2-[N.(3-chIorophenylcarbamoyl).0-beii2oyl-threonyll-l^J,4. 
tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for le on a 0.27 ramol scale using 8a 
and 3<hlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet. ether 40:60 v/v). 

^ 3R )'^[ N *(3-CWorophenylcarbamoyl)-0.beii2oyl.threonyi]-l^,4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 8b on a 0.27 mmol scale following the method described for If. 
The product was isolated in 35% yield (52 mg) after flash chromatography on silica gel 
(eluant EtOAcpet. etherAcOH 45:55:2 v/v/v). 
HPLC System B 1^12.2* >95% 
Mass spec (FAB) ra/e=550 [M+H1+ 
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EXAMPLE 9 




9a Methyl (3R)-2-[N-teit-butyIoxycarbonyl.0^4<hlon>beiizyl)-threoiiyl]-1^3,4- 
tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 0.50 mmol scale using N- 
BOC-0-(4-chlorobenzyl)-threonine instead of N-BOC-O-benzyl-threonine. The product 
was isolated in 70% yield after flash chromatography on silica gel (eluant EtQAcrpet. 
ether 25:75 v/v). 

9b Methyl (3R)-2-[N-(3-chIorophenylciirbaraoyl)-0-(4-chlorobenzyI)-threonyl]- 
1^23,4- tetrahydroisoquinoHne-3-acetate. 

This was prepared following the method described for le on a 0.35 mmol scale using 9a 
and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcipeL ether 35:65 v/v). 

9c (3R)-24N-(3-OilorophenyIcarbamoyl>0-(4^Ioroben2yl)-tnreonyl]-l^^,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 9b on a 0.35 mmol scale following the method described for If. 
The product was isolated in 64% yield (127 rag) after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 40:60:2 v/v/v). 
HPLC System A ^=18.0' >99% 
Mass spec (FAB) m/e=570 [M+H1+ 
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EXAMPLE 10 




10a Methyl (3R)-2-[(2S)-2^e/r.butyloxycarbonyIaiiiinohexanoyl].W3,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 4.0 mmol scale using N- 
BOC-(2S)-2-aminohexanoic acid instead of N-BOC-Obenzyl-threonine. The product 
was isolated in 66% yield after flash chromatography on silica gel (eluant EtOAcmet. 
ether 25:75 v/v). 

10b Methyl (3R)-2^(2S)-2-(3-trifluorontethy^ 
1^3,4- tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.32 mmol scale using 
10a and 3-trifluoromethylphenylisocyanate. The product was isolated in 52% after flash 
chromatography on silica gel (eluant EtOAc:peL ethenAcOH 30:70: 1 v/v/v). 
Rf (EtOAc:peL ether AcOH 30:70:1 v/v/v) 0.31 
*H NMR 5 0.90 (3H.2t); 1.2-1.8 (m); 3.6 (3Ei2s) 

10c (3R)-2-[(2S>2-(3-TrifluoromethyIphenylcar^ 
tetrahydroisoquinoIine-3-acetic acid. 

This was prepared from 10b on a 0.16 mmol scale following the method described for 
If. The product was isolated in 70% yield (55 rag) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
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HPLC System B t R =l2.2' >989& 
Mass spec (FAB) m/e=492 [M+H]+ 

EXAMPLE 11 




lla Methyl (3R)-2.[(2S)-2-(3-chlorophenylcarbamoyiamino)-hexanoyl]-WA4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.26 mmol scale using 
10a and 3-chlotophenyIisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpeL ether 40:60 v/v). 

llb ( 3R )*^K^)-2-(3-Cblorophenylcarbamoylaniino)-hexanoyI]-l^ t 4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from lla on a 0.26 mmol scale following the method described for 
If. The product was isolated in 61% yield (73 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL etherAcOH 40:60:2 v/v/v). 
HPLC System A t R =l4.1' >98% 
Mass spec (FAB) m/e=458 [M+H] + 
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EXAMPLE 12 




12a Methyl (3R)-2-[(2S)-2KN^rt.butyloxycarbonyl)methylaiiunohexanoyl] 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.40 mmol scale using N- 
BOC-(2S)-2-methylaminohexanoic acid instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 57% yield , after flash chromatography on silica gel (eluant 
EtOAc:peL ether 20:80 v/v). 

12b Methyl (3R).2-[(2S)-2-(N^3^orophenylcart^ 
l<23,4-tetrahydroisoquinoIine-3-acetate. 

This was prepared foUowing the method described for le on a 0.23 mmol scale using 
12a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:pet ether 40:60 v/v). 

12c (3R)-2-[(2S)-2^N-(3.CMorophenylcart 
tetrahydroisoqtiinoline-3-acetic add. 

This was prepared from 12b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 44% yield (48 mg) after flash chromatography on silica 
gel (eluant EtOAe:peL ethenAcOH 40:60:2 v/v/v). 
HPLC System A ^=14.8* >98% 
Mass spec (FAB) m/e=472 [M+H]+ 
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EXAMPLE 13 




13a Methyl (3R}-2-[(2S)-2-^rt-butyloxycarbonylamino-4-phenylbutanoyI]-1^3,4- 
tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 1.27 mmol scale using N- 
BOC-(2S)-2-amino-4-phenylbutanoic acid instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 71% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL ether 60:40 v/v). 
Rf (EtOAcrpet. ether 30:70 v/v) 0.19 

13b Methyl (3R)-2-[(2S)-2-(3,4-{LcWorophenylcarbamoyiainino)-4-phenylbutanoyl]- 
1^3,4- tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.30 mmol scale using 
13a and 3,4-dichlorophenylisocyanate. The product was isolated in 49% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether: AcOH 30:70:1 v/v/v). 
l H NMR 5 3.743.64,3.61 (3H,3s) 

13c (3R)-2-[(2S)-2-(3ADichlorophenylcarbamoylamino)^phenylbutanoyl]a^A 
tetrahydroisoquinoIine-3-acetic acid. 

This was prepared from 13b on a 0.15 mmol scale following the method described for 

If. The product was isolated in 76% yield (62 mg) after flash chromatography on silica 

gel (eluant EtOAcrpeL ethenAcOH 70:30:1 v/v/v). 
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HPLC System B ^=14.4' 80% 
Mass spec (FAB) m/e=540 [M+H]+ 

EXAMPLE 14 




14a Methyl (3R)-2-[(2S)-2-(2-methyIphenylcarbamoylaniino)-4-phenylbutanoyi]- 
1,2.3,4- tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.33 mmol scale using 
13a and 2-methylphenylisocyanate. The product was isolated in 85% yield and used 
without purification. 

14b (3R)-2-[(2S)-2-(2-Methylphenyicarbamoyianuno)^phenylbutanoyl]-l^,4- 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 14a on a 0.28 mmol scale following the method described for 
If. The product was isolated in 58% yield (78 mg) after flash chromatography on silica 
gel (eluantEtOAc:pet. ethenAcOH 60:40:1 v/v/v). 
HPLC System B t R =10.3* >98% 
Mass spec (FAB) m/e=486 [M+HJ+ 

EXAMPLE 15 
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15a Methyl (3R)-2-[(2S)-2-(4-methylphenyIcarbamoyiainino)-4-phenylbutanoyl]- 
1^3,4-tetrahydroisoquinoline-3-acetate. ^ 

This was prepared following the method described for le on a 0.33 mmol scale using 
13a and 4-methylphenylisocyanate. The product was isolated in 91% yield and used * 
without purification. 

15b (3R)-2-[(2S)-2-(4-Methylphenyl<^bamoylamino)-4-phenylbutanoyl]-lA3,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 15a on a 0.30 mmol scale following the method described for 
If. The product was isolated in 69% yield (101 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 60:40:1 v/v/v). 
HPLC System B ^=11.1' >97% 
Mass spec (FAB) m/e=486 [M+H]+ 

■ 

EXAMPLE 16 



13a 




16a Methyl (3R)*2-[(2S)*2-(3«meaoxypheny^ 
1^3i4-tetrahydroisoqainoline-3-acetate, 

This was prepared following the method described for le on a 0.20 mmol scale using 
13a and 3-methoxyphenylisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAcrpeL ether 45:55 v/v). 

16b (3R)-2-[(2S)-2-(3-Methoxyphe 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 16a on a 0.20 mmol scale following the method described for 
If. The product was isolated in 52% yield (52 rag) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 50:50:2 v/v/v). 



WO 93/20099 



PCT/GB93/00614 



41 



HPLC System A t R =12.9' >99% 
Mass spec (FAB) ra/e=502 [M+H1+ 

EXAMPLE 17 




17a Methyl (3R).2.[(2S)-2-(3-chlorophenylcarbamoylainino)-4.phenylbutanoyl]- 
l^A4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.20 mmol scale using 
13a and 3-cblorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOActpeL ether 45:55 v/v). 

17b (3R)-2-[(2S)-2-(3-Chlorophenylcarbamoylamino)^phenyIbutanoyI]-l^,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 17a on a 0.20 mmol scale following the method described for 
If. The product was isolated in 74% yield (75 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 40:60:2 v/v/v). 
HPLC System A t R =15.6* >98% 
Mass spec (FAB) m/e=506 [M+H]+ 



WO 93/20099 



PCT/GB93/00614 



42 



EXAMPLE 18 




18a Methyl (3R)-2-[N-tert-fautyloxycarfaonyl-valyl]-l^,4-tetrahydroisoquinoline-3- 
acetate. 

This was prepared following the method described for Id on a 3.0 ramol scale using N- 
BOC-vaiine instead of N-BOC-O-benzyl-threonine. The product was isolated in 54% 
yield after flash chromatography on silica gel (eluant EtOAcihexane 20:80 v/v). 
Rf (EtOAc-Jiexane 20:80 v/v) 0.27 

18b Methyl (3R)-2-rN.(3-chlorophenylcarbamoyl)-valyl]-l^,4- 

tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.47 ramol scale using 
18a and 3-chlorophenylisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAc:hexane 60:40 v/v) 0.33 

18c (3R)-24N^3-Chlorophenylc^banioyi)-valyl]-ia^.4-tetrahydroisoquinoline-3- 
acetic acid. 

This was prepared from 18b on a 0.29 mmol scale following the method described for 
If. The product was isolated in 47% yield (60 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc±exane:AcOH 60:40:1 v/v/v) 0.23 
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HPLC System A t R =ll.9' >90% 
Mass spec (FAB) ra/e=444 [M+H1+ 

EXAMPLE 19 




19a Methyl (3R)-2-[N-<3.bromophenylcarbamoyl).valyl].ia3,4- 

tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.47 mmol scale using 
18a and 3-bromophenylisocyanate. The product was isolated in 61% yield and used 
without purification. 
Rf (EtOAcrhexane 60:40 v/v) 0.33 

19 b (3R)-2-[N^3-BTOmophenyicarbamoyO-valyl].l^J,4-teti^ydroisoqiiinoUne-3- 
aceticadd. 

This was prepared from 19a on a 0.29 mmol scale following the method described for 
If. The product was isolated in 60% yield (85 mg) after flash chromatography on silica 
gel (eluam EtOAc:hexane:AcOH 60:40:2 v/v/v). 
Rf (EtOAc:hexane: AcOH 60:40: 1 v/v/v) 0.24 
HPLC System A t R =12.5' >98% 
Mass spec (FAB) m/e=489 [M+H1+ 



WO 93/20099 



PCT/GB93/00614 



44 

EXAMPLE 20 




20a Methyl (3RV2.[N^rt-butyloxycarbony|.isoIeucyl].lA3,4. 

tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 0.58 mmol scale using N- 
BOC-isoIeucine instead of N-BOC-O-benzyl-threonine. The product was isolated in 56% 
yield after flash chromatography on silica gel (eluant EtOAc:peL ether 25:75 v/v). 

20b Methyl (3R)-2-[N-(3-methyIphe^ 

tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.16 mmol scale using 
20a and 3-methyiphenyIisocyanate. The product was isolated by flash chromatography 
on silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

20c (3R)-2-[N-(3-Methylphenyicar^ 
3-aceticatid. 

This was prepared from 20b on a 0.16 mmol scale following the method described for 
If. The product was isolated in 70% yield (49 mg) after flash chromatography on silica 
gel (eluant EtOAcpeL ethenAcOH 40:60:2 v/v/v). 
HPLC System A ^=12.4' >98% 
Mass spec (FAB) m/e=438 [M+H]+ 
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H 

H3C. ,0 n 



H 3 C / TCH 3 



H,CTCH, 



21a 




CH 3 J^ 



21a Methyl (3R)-2-[(2S)-2-teiT.butyloxycarbonylamino-33-dimethylbutanoyl]- 
1^3.4-tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 0.75 mmol scale using N- 
BOC-(2S)-2-amino-33-dimethylbutanoic acid instead of N-BOC-O-benzyl-threonine. 
The product was isolated in 18% yield after flash chromatography on silica gel (eluant 
EtOAcrpet ether 25:75 v/v). 

21b Methyl (3R)-2-[(2S)-2-(3KMorophenylcarbamoyiain^ 
1.2A4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.14 mmol scale using 
21a and 3-chlorophenylisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:peL ether 35:65 v/v). 

21c (3R)-2>[(2S)-2^3-Chlorophenyliwbamoylaniino)-33^1imethylbutanoyl>l^A 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 21b on a 0.14 mmol scale following the method described for 
If. The product was isolated in 73% yield (47 rag) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 40:60:2 v/v/v). 
HPLC System B ^=10.6' >99% 
Mass spec (FAB) m/e=458 [M+H1+ 
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EXAMPLE 22 




22a Methyl (3R)-2-[(S)-a-/ert-butyloxycarbonylanrino.phenyIacetyI]-1^3,4. 
tetrahydroisoquinoIine-3-acetate. 

This was prepared following the method described for Id on a 0.50 mmoi scale using N- 
BOC-(S)-a-amino-phenylacetic acid instead of N-BOC-O-benzyl-threonine. The product 
was isolated in 68% yield after flash chromatography on silica gel (eluant EtOAc:pet. 
ether 25:75 v/v). 

22b Methyl (3R)-2-[(S)-a-(3-chlorophenyicarbamoylamino)-phenylacetyl]-1^3.4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for le on a 0.34 mmol scale using 
22a and 3-chlorophenyiisocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAcrpet. ether 35:65 v/v). 

22c (3R)-2-[(S)-a-(3-Oriorophenyl(^amoylamino)-phenylacetyI]-ltt4. 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 22b on a 0.34 mmol scale following the method described for 
It The product was isolated in 64% yield ( 104 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL emenAcOH 40:60:2 v/v/v). 
HPLC System A ^=13.8' >95% 
Mass spec (FAB) m/e=478 [M+H]+ 
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EXAMPLE 23 




23a Methyl (3R)-2-[(S)-a.tert.bulyioxyca^ 
tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 2.0 ramol scale using N- 
BOC-(S)^-ainino-cyciohexaneacetic acid instead of N-BOC-O-benzyl-threohine. The 
product was isolated in 58% yield after flash chromatography on silica gel (eluant 
EtOAc:hexane 25:75 v/v). 
Rf (EtOAc:hexane 20:80 v/v) 0.32 

23b Methyl (3R)-2-[(S)^3-methylphenyicari>am^^ 
123,4-tetrahydroisoquinoiine-3-acetat£. 
This was prepared following the method described for le on a 0.58 mmol scale using 
23a and 3-methylphenylisocyanate. The product was isolated in 76% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v ). 
Rf (EtOAcdiexane: AcOH 50:50: 1 v/v/v) 0.43 

23c (3R)-2-I(S)^K3-Methylphenylcarbamoylainino)K:ydohexaneacetyll-l^,4- 
tetrahydroisoquinoIine-3-acetic acid. 

This was prepared from 23b on a 0.44 ramol scale following the method described for 
If. The product was isolated in 57% yield ( 1 17 rag) after flash chromatography on silica 
geHeluant EtOAc±exane:AcOH 50:50:2 v/v/v). 
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Rf (ElOAc±exane:AcOH 50:50:1 v/v/v) 0.21 
HPLC System A t R =l4.3' >99% 
Mass spec (FAB) m/e=464 [M+H]+ 

EXAMPLE 24 




24a N^e/t-ButyloxycarfaonyI-N m -ben2yioxycarbonyl-(2S>-2^^aminopropaiK)ic 
add. 

To a stirred ice-cold solution of N^BOC-L-diaminopropanoic acid (N. Kuchurczyk et 
al, Synth. Commun. 19. 1603, 1989: 137 g, 6.74 raraol) in H2O (12 mL) was added a 
solution of NaOH (0.64 g, 13.5 mmoi) in H2O. followed by benzyl chloroformate (1.08 
mL. 7.3 mmol). The mixture was stirred and allowed to warm to room temperature over 
3 nr.. then the solvent was removed in vacuo. The residue was partitioned between 
EtO Ac and dfl. KHSO4, and the organic layer was washed with brine, filtered (Whatman 11 
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IPS phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gei (eluant EtOAc:AcOH 100:2 v/v) to give the title compound 
( 1.94 g, 85%). 

lH NMR 5 1.15 (9H.S); 3.45 (2Rbr); 4.20 (lH.br): 5.00 (2H.s); 5.7 (2H.2br); 7.1-7.3 
(5Hjn) 

24b Methyl (3R)-2-[(2S)-3-benzyioxycarbonylaiira^ 
propanoyl]-l£3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared following the method described for Id on a 3.3 mmol scale using 24a 
instead of N-BOC-Obenzyl-threonine. The product was isolated in 76% yield after flash 
chromatography on silica gel (eluant EtOAc:pet ether 50:50 v/v). 
*H NMR 8 1.4 (9&2s); 3.6 (3ft2s); 7.1-7.4 (9H,m) 

24c Methyl (3R)-2-[(2S)-3.(benzyloxycarbonylaiiii^ 
propanoyI]-1^3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared foUowing the method described for le on a 0.97 mmol scale using 
24b and phenylisocyanate. The product was isolated in 98% yield after flash 
chromatography on silica gel (eluant EtOAc:pet ethenAcOH 70:30:2 v/v/v). 
Rf (EtOAcpet. ethenAcOH 70:30:2 v/v/v) 0.37 

24d Methyl (3R)-2.[(2SW2.aclainaiityloxycarbonylainino).2. 

(phenylcarbamoylanunoj-propanoylHa^ 

To a solution of 24c (380 rag, 0.72 mmol) in MeOH (25 mL) was added 5% Pd-on- 
carbon (catalytic), and hydrogen was bubbled through the mixture at room temperature/1 
atm. for 2 nr. The mixture was filtered through Celite* and the catalyst was washed with 
MeOH. The combined filtrates were concentrated in vacuo, finally with toluene 
azeotrope. The residue was taken up in CH 2 Cb (10 mL) and 2-adamantyl chlorofonnate 
(0.8 mmol) in CHoCb (5 mL) was added dropwise with stirring, followed by 
diisopropylemylamine (excess). The mixture was stirred at room temperature for 12 hr. 
then poured into EtOAc. The solution was washed successively with 10% KHS0 4 , satd. 
KHCO3, H2O and brine, filtered (Whatman R IPS phase separator) and concentrated in 
vacuo. The residue was used without further purification. 
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24e (3R)-2-[(2S)-3-(2-Adanrnntyioxycarbonyiamino»-2-(phenylcarfaamoyIamino>- 
propanoyl]-l^J,4-tetrahydroisoqiiinoiine.3-aceticadd. 

This was prepared from 24d on a 0.21 mraol scale following the method described for 
If. The product was isolated in 52% yield (66 rag) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System B t R =12.5' >98% 
Mass spec (FAB) m/e=575 [M+H]+ 

EXAMPLE 25 



o 




25a Methyl (3R)-2-[(2SJR)-2-azido-3-phenylbutanoylHA3»4- 

tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for Id on a 1.72 mmol scale using 
(2S 3R)-2-azido-3-phenylbutanoic acid (R. Dharanipragada et aL, Tetrahedron Lett.. 30. 
6841. 1989) instead of N-BOC-abenzyi-threonine. The product was isolated in 62% 
yield after flash chromatography on silica gel (eluant EtOAcipet. ether 20:80 v/v). 

25b Methyl (3R)-2^(2S3R)-2^±lorophenyicarb^ 
l,2.3.4-tetrahydroisoquinoline-3-acetate. 

To a degassed solution of 25a (271 mg, 0.69 mmol) in MeOH/CH 2 Cl 2 (20 mL + 3 mL) 
was added Nffy+HCCb" (174 mg. 0.28 mmol) and 5% Pd-on-carbon (50 mg). The 
mixture was stirred at room temperature for 5 hr. then filtered though Celite*. The residue 
was washed with MeOH and the combined filtrates were concentrated in vacuo. The 



WO 93/20099 



PCI7GB93/00614 



51 

residue was taken up in CfhCh. washed successively with 5% KHCO3 ^d brine, dried 
over NaoSO^ and the solvent evaporated in vacuo to give methyl (3R)-2-[(2S,3R)-2- 
amino-3-phenyibutanoyl]- 1 ,2.3.4-tetrahydroisoquinoline-3-acetate. 

One third of the product lea. 0.23 mmol) was taken up in CtoCb and treated with 3- 
chlorophenylisocyanate as described for le. The product was isolated in 15% yield after 
flash chromatography on silica gel (eluant EtOAcrpet ether 30:70 v/v). 
Rf (EtOAc:peL ether 30:70 v/v) 0.12 
l H NMR 8 1.29-1.42 (3H.m); 3.44,3.74 (3H.2s> 

25c (3RV2-[(2S3RV2-(3-Chlorophenylcarbamoylamino)-3-phenylbutanoyl]-l^,4- 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 25b on a 0.035 mmol scale following the method described for 

If. The product was isolated in 88% yield (15 mg) after flash chromatography on silica 

gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 

HPLC System B t R =11.9' >95% 

Mass spec (FAB) m/e=506 [M+H]+ 

EXAMPLE 26 




26a Methyl (3R)-1^3^-tetrahydroisoquinoUne-3-carboxylate hydrochloride. 

To a stirred suspension of D-l^,4-tetrahydroisoqumoiine-3-carboxylic acid (5g, 28 
mmol) in MeOH (60 mL) was added acetyl chloride (3.2 raL, 45 mmol), and the mixture 
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was heared at reflux under Nt for 4 nr. The solvent was removed in vacuo, and the 
residue was partitioned between EtOAc and aq. KHCO3. ^ organic layer was washed 
with brine, filtered (Whatman R IPS phase separator!, acidified with 4N HC1 in dioxan ( 10 
raL), and concentrated in vacuo. The residue was washed with pet. ether and dried over 
KOH to give the title compound as a white powder (3.73 g, 58%). 

26b Methyl (3R)-2-[N-rm-butyloxycarbonyl-0-benzyl-threonyi]-1^3.4- 
tetrahydroisoquinoline-3-carboxylate. 

This was prepared following the method described for Id on a 2.4 mmol scale using 26a 
instead of Ic. The product was isolated in 68% yield after flash chromatography on silica 
gel feluant EtOAcrpeL ether 25:75 v/v). 

26c Methyl (3R)-2-[N-(3-dilorophenylcarbamoyl)-0-beiizyl-threonyl]-lA3,4- 
tetrahydroisoquinoline-3-carboxylate. 

This was prepared following the method described for le on a 0.53 mmol scale using 
26b and 3-chlorophenylisocyanate. The product was isolated in 98% yield after flash 
chromatography on silica gel (eluant EtOAc±exane 35:65 v/v). 

2 &d (3R)>2<[N«(3-ChIorophenylcarbamoyl)-0*benzyNthreonyl]-L23,4- 
tetrahydroisoquinoline-3-carboxylic add. 

This was prepared from 26c on a 0.52 mmol scale following the method described for 
If. The product was isolated in 32% yield (84 rag) after repeated flash chromatography 
on silica gel (eluant EtOAcpet. ethenAcOH 40:60:2 v/v/v and CHCtyMeOIfcAcOH 
100:1:1 v/v/v). 

HPLC System A ^=16.0' >99% 
Mass spec (FAB) m/e=522 [M+H1+ 

EXAMPLE27 
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27a Methyl (3R)-2^N-(3-bromophenylcarbamoyl)-0-benzYl.threonyl]-UJ.4. 
tetrahydroisoquinoiine-3-carboxylate. 

This was prepared following the method described for le on a 0.53 mmol scale using 
26b and 3-bromophenylisocyanate. The product was isolated in 75% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 

27b (3R)-2-[N-(3-BromophenylcarbamoyI)-0-ben2yl-threonyl].1^3.4- 
tetrahydroisoquinoline-3-carboxylic acid. 

This was prepared from 27a on a 0.43 mmol scale following the method described for 
If. The product was isolated in 34% yield (82 rag) after repeated flash chromatography 
on silica gel (eluant EtOAc:peL ethenAcOH 40:60:2 v/v/v and CHCl 3 :MeOH:AcOH 
100:1:1 v/v/v). 

HPLC System A ^=16.5' >99% 
Mass spec (FAB) ra/es566/568 [M+H]+ 



EXAMPLE 28 




28a Methyl (2R.4S)-l.rN^/t.butyloxycarbonyi.0.beiizy|.threonyl]^. 

phenylpyrroiidine-2-carboxylate. 

This was prepared following the method described for Id on a 0.36 mmol scale using 
methyl (2R.4R^phenylpyrrolidine-2*carboxylate (J. Krapcho et aL JMedChem., 
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31.1148.1988) instead of lc The product was isolated in 82% yield and used without 
purification. 

Rf (EtOAcipet. ether 40:60 v/v) 0.30 

28b Methyl (2R,4S)-l-[N-(3K±Jorophenylcarbanioyl)-0-ben2yl-threonyl]-4- 
phenyipyrrolidine-2-carboxyiate. 

This was prepared following the method described for le on a 0.30 mmol scale using 
28a and 3-chlorophenylisocyanate. The product was isolated in 77% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 30:70 v/v). 
Rf (EtOAc:peL ether 40:60 v/v) 0.20 
l H NMR 5 1.29 (3RdJ=6.2Hz); 3.63 (3Rs) 

280 (2IMS)-l-P»f-(3-ChlorophenyIcarhamoyI)-0-benzyl-threonyl]-4- 
phenylpyrrolidine-2-carboxylic add. 

This was prepared from 28b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 35% yield (40 rag) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 30:70:1 v/v/v). 
HPLC System B t R =18.2' >95% 
Mass spec (FAB) m/e=536 [M+H1+ 
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29a Methyl (2R.4R).l.te/t-butyloxycarbonyl-4.phenyipyrroIidine-2-acetate. 

This was prepared in a manner analogous to that used to prepare lb using (2R.4SM- 
rm-buryloxycarbonyl^phenyipyrroiidine-2<arboxylic acid (J. Krapcho et al, 
J.MedChem., 31.1 148.1988: 400 mg, 1.37 ramol). The product was purified by flash 
chromatography on silica gel (eluant EtOAc:pet. ether 20:80 v/v) in a yield of 64%. 



29b Methyl (2R.4R)-4.phenylpyrroUdine-2-acetate hydrochloride. 

This was prepared from 29a (0.4 mmol) using the same procedure as for lb, assuming a 
yield of 100%. 
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29c Methyl (2R.4R)-l.[N-/ert-butyioxycarbonyl-0-benzyl.threonyi]-4- 

phenylpyrrolidine-2-acetate. 

This was prepared following the method described tor Id on a 0.38 ramol scale using 
29b instead of lc The product was isolated in 757c yield and used without purification. 
Rf (EtOAc:peL ether 50:50 v/v) 0.40 
l H NMR 5 1.44 (9Rs); 3.67 (3H.S) 

29d Methyl (2R.4R)-l-[N-(3-cnlorophenyicarbamoyl)-0-benzyl-threonyl]-4- 
phenyipyrrolidine-2-acetate. 

This was prepared following the method described for le on a 0.28 mmol scale using 
29c and 3-chlorophenyIisocyanate. The product was isolated in 72% yield after flash 
chromatography on silica gel (eluant EtOAcrpet ether 35:65 v/v). 
Rf (EtOAc:peL ether 40:60 v/v) 0.16 
L H NMR 8 1.28 (3H,dJ=5.9Hz); 3.59 (3Rs) 

29* (^4R)-l-[NK3-CWorophenyl(artamoyI).0-beiizyl.threonyl]-4- 
phenylpyrroIidine-2-acetic acid. 

This was prepared from 29d on a 0.20 mmol scale following the method described for 
If. The product was isolated in 69% yield (64 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 60:40:1 v/v/v). 
HPLC System B t R =13.1* >97% 
Mass spec (FAB) m/e=550 [M+H1+ 
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EXAMPLE 30 




30a Ethyl (2R.5S)-5-phenyipyiToliffine.2-carboxylate. 

To a solution of ethyl (2R)-3.4-dihydro-5-phenyl-2H-pynole-2-carboxylate (J. 
Ackermann et al, Helv.ChinuActa. 75. 122. 1990: 1.7 g, 7.8 mmol) and AcOH (5mL) in 
MeOH (50 mL) was added NaCNBH 3 (1.5 g, 23.5 mmol). The mixture was stirred 
overnight at room temperature and then concentrated in vacuo. The residue was 
partitioned between EtOAc and satd. KHCO3, and the organic phase was- washed with 
H 2 0 and brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. 
The residue was purified by flash chromatography on silica gel (eluant EtOAc:pet ether 
25:75 then 40:60) to give the tide compound (0.90 g, 40%). 

30b Ethyl (2R^S)-l.[N-te/t-butyloxycarbonyl-0-benzyl-threonyl].5- 

phenylpyrrolidine-2-carboxylate. 

This was prepared following the method described for Id on a 0.82 mmol scale using 
30a instead of lc The product was isolated in 38% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc:hexane 30:70 v/v) 0. 17 
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30c Ethyl (2RJS)-l-[N-(3-chlorophenylcarbarooyI)-0-benzyi-threonyl]-5- 
phenylpyrroiidine-2-carboxylate. 

This was prepared following ihe method described for le on a 0.31 mmol scale using 
30b and 3-chlorophenylisocyanatc. The product was isolated in 80% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 30:70 v/v). 
Rf (EtOAcrhexane 30:70 v/v) 0.18 

30d (2R3S>l-fN.(3-ChIorophenylcarbamoyl)-0.ben2y|.threonyl]-5- 
phenyipyrrolidine-2-carboxyIic add. 

This was prepared from 30c on a 0.25 mmol scale following the method described for 
If. The product was isolated in 12% yield (16 mg) after flash chromatography on silica 
gel (eluant EtOAc±exane:AcOH 70:30:1 v/v/v). 
HPLC System A ^=18.0' >97% 
Mass spec (FAB) m/e=536 [M+H}+ 

EXAMPLE 31 




31b 



31a Methyl (3R>2-[(2S3RV3-beii2yloxy-^rt.butyloxycarbonylaniino-butyl]- 
1^23,4- tetrahydroisoquinoline-3-acetate. 

To a solution of N-BOC-^benqrl-threonine methyl ester (585 mg, 1.81 mmol) in 
toluene (10 mL) cooled under N2 to -78°C was added dropwise DIBAL (3.5 mL, 1.5M in 
toluene. 5.25 mmol). The mixture was stirred at -78°C for 40 min. then excess DIBAL 
was quenched by the careful addition of MeOH (1 mL). The mixture was allowed to 
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warm to room temperature and then poured into a vigorously stirred mixture of EbO and 
satd. Rochelle salt. The mixture was stirred for 2 nr.. then the phases were separated. 
The aqueous layer was extracted once with EbO. and the combined organic phases were 
washed with HoO and brine, dried over Na2SC>4, and evaporated in vacuo to give N- 
BOC-O-benzyl-threoninal (509 mg, 96%). 

A solution of this aldehyde (435 mg, 1.43 mmol) in MeOH/AcOH (99:1, 10 raL) was 
added at 0°C to a solution of the free base obtained from lc (268 rag, 1.1 mmol) in 
MeOH/AcOH (99:1, 10 raL). The mixture was stirred at 0°C for 15 min.. then 
NaCNBH3 < 115 ra §» 1.9 mmol) was added in portions over 15 min. and the mixture was 
stirred for a further 30 min. before being allowed to warm to room temperature. The 
solvent was removed in vacuo. The residue was taken up in EtOAc and washed 
successively with 10% KHS0 4 , *«d. KHCO3, H2O and brine, filtered (Whatman* IPS 
phase separator) and the solvent evaporated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant EtOAcpeL ether 20:80) to give the tide compound 
(232mg,41%). 

31b Methyl (3R)-2.[(2S3R>3.ben2yloxy.2.(3^orophenylcarbamoylanuno).butyl]. 
1^3,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared following the method described for le on a 0.23 mmol scale using 
31a and 3-chlorophenyUsocyanate. The product was isolated by flash chromatography on 
silica gel (eluant EtOAc:hexane 25:75 v/v). 

31c (3RW(2S3R)-3-Beittyloxy-^(3^oropheny 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 31b on a 0.23 mmol scale following the method described for 
If. The product was isolated in 46% yield (55 mg) after flash chromatography on silica 
gel (eluant CHCl3:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System B t R =16.4' >98% 
Mass spec (FAB) m/e=522 [M+H] + 
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EXAMPLE 32 




32a Methyl N-(phenethyl)«glydnate. 

To a stirred solution of phenethylamine (2.51 mL. 20 mmol) in MeCN (50 mL) was 
added diisopropyiethylamine (2.59 mL, 20 mmol), K2CO3 (1 g, excess), and methyl 
bromoacetate (1.9 mL, 20 mmol). The mixture was stined at room temperature for 3 nr. 
and then concentrated in vacuo. The residue was taken up in EtOAc and the solution was 
washed successively with 5% KHCO3, H 2 0 and brine, filtered (Whatman* IPS phase 
separator), and concentrated in vacuo to give the tide product (3.0 g, 77%) as an oil which 
was used without further purification. 

32b Methyl N-(2-cydohexylethyl)-glycinate. 

To a solution of 32a (55 mmol) in AcOH (100 mL) was added 5% Rh-on-carbon 
catalyst (0.75 g) and the mixture was shaken under H2 (40 psi) for 7 days. The catalyst 
was removed by filtration, toluene was added to the filtrate, and the solvents were 
evaporated in vacuo. The residue was taken up in IM HC1 and washed with EtOAc. 
The aqueous phase was saturated with NaHCOj and extracted twice with EtOAc. The 
combined extracts were washed with brine, filtered (Whatman* IPS phase separator), and 
concentrated in vacuo to give the title product (1.90 g, 61%) as an oil which was used 
without further purification. 
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32c Methyl N-(2-cydohexyleUiyl)-N-((2S).2-(te^^ 
glycinate. 

To a stirred solution of (2S)-2-/m-butyloxycarbonyiaminohexanoic acid (978 mg. 4.2 
mmol) in CH 2 Cl2 was added diisopropylethylaraine (0.74 mL. 4.2 mmol). The solution 
was cooled to -20<>C and BOP-C1 (1.08 g, 4.2 mmol) was added. The solution was 
stirred at 20°C for 20 min.. then amine 32b (0.60 g, 3.03 mmol) was added and the 
mixture was allowed to warm to room temperature. The mixture was stirred at room 
temperature for 16 hr. then the solvent was evaporated in vacuo. The residue was taken 
up in EtOAc and the solution was washed with 0.3M KHSO* satd. KHCO3, H2O and 
brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue 
was purified by flash chromatography on silica gel (eluant EtOAc:hexane 25:75 v/v) to 
give the title compound (3 10 mg, 24%). 
Rf (EtOAcmexane 25:75 v/v) 0.16 

32d Methyl N-(2-cydohexylethyl)-N-((2S).2^ 
glycinate. 

A solution of the BOC-protected compound 32c (310 mg, 0.75 mmol) in AN HQ in 
dioxan (20 mL) was stirred at room temperature for 1 hr then concentrated in vacuo, 
finally with toluene azeotrope. 

Meanwhile, to a stirred solution of 3-indoleacetic acid (184 mg, 1.05 mmol) and 
pentafluorophenol (202 rag, 1.1 mmol) in CH 2 CI 2 (10 mL), cooled\o (PC, was added 
water-soluble carbodiimide (WSCD.HC1. Peptide Inst. Inc. 287 mg, 1.5 mmol). The 
mixture was stirred at 0OC for 1 hr, then the residue from the above HC1 deprotection was 
added. foUowed by diisopropylethylaraine (0.13 mL, 0.75 mmol) and the mixture was 
stirred at room temperature overnight. The solvent was removed in vacuo, and the 
residue was taken up in EtOAc. The solution was washed with 0.3M KHSO4, satd. 
KHCO3, H 2 0 and brine, filtered (Whatman R IPS phase separator), and concentrated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
EtOAc:hexane:AcOH 55:45:1 v/v/v) to give the title compound (148 mg, 42%). A part 
of this was taken up in MeCN/H20 and lyophilised. 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0. 17 
HPLC System A ^=18.8' >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/e=470 [M+H1+ . 
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EXAMPLE 33 




33N-(2-Cydohexyiethyl)-N.((2S)-2-(3-indoleacetyianiino)-hexanoyl)-glydne. 

This was prepared from 32d on a 0.35 mmol scale following the method described for 
If. The product was isolated in 53% yield (85 mg) after flash chromatography on silica 
gel (eluantEtOAc:hexane:AcOH 75:25:2 v/v/v). 
HPLC System A t R =14.6' >99% 
AAA Peptide contents76% 
Mass spec (FAB) m/e=455 [M+Na] + 

EXAMPLE 34 



33 




34 l-{N-{2-Cyclohex>lethyl)-N-((2S)-2-(3-indoleacetylamino).hexanoyl)-glycyl}- 
pyrrolidine. 

To a stirred solution of 33 (86 mg, 0.19 mmol) and hydroxybenzotriazole (33 mg, 0.25 
mmol) in CH2P2 ( g »L>. cooled to 0°C. was added WSCD-HCi (73 mg, 0.38 mmol), 
The mixture was stirred at 0°C for I hr.. then pyrrolidine (50 (iL. 0.57 mmol) was added. 
The mixture was stirred at 0°C for a further 2 hrs. then at room temperature overnight 
The solvent was removed in vacuo, and the residue was taken up in EtOAc. The solution 
was washed with 0.3M KHSO4, satd. KHCO3, H 2° brine, filtered (Whatman* IPS 
phase separator), and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant EtOAcrAcOH 100:2 v/v) and lyophilised from 
MeCN/HoO to give the tide compound (36 mg, 36%). 
HPLC System A ^=17.8' >98% 
AAA Peptide content=80% 
Mass spec (FAB) m/es509 [M+H1+ 
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EXAMPLE 35 



33 




35 Methyl N-{N.(2-cyclohexylethyl).N-((2S)-2^3-indoieacetylaniino)-hexanoyl). 
giycyl}-D-prolinate. 

This was prepared from 33 on a 0.27 ramol scale following the method described for 34 
using D-ProOMe instead of pyrrolidine. The product was isolated in 68% yield (105 mg) 
after flash chromatography on silica gel (eluant EtOAcrhexane 95:5 v/v). 
HPLC System A t R =l4.1' >80% 
AAA Aha 0.99; Pro 1.01; Peptide content*76% 
Mass spec (FAB) m/e=567 [M+H]+ 

EXAMPLE 36 




36 N-{N-(2-Cydohexyiethyl)-N-((2S).2-(3-^ 
proline. 

This was prepared from 35 on a 0.21 mraol scale following the method described for If. 
The product was isolated in 45% yield (51 rag) after flash chromatography on silica gel 
(eluant CHCtyMeOftAcOH 40:2:1 v/v/v). 
HPLC System A ^=15.4' >99% 
AAA Aha 1.00; Pro 1.00; Peptide content=727o 
Mass spec (FAB) m/e=552 [M+K1+ 
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EXAMPLE 37 




37a Methyl N-{N-(2^ydohexyletoyl)-N^ 
gIycyl}-D-pipecolate. 

This was prepared from. 33 on a 0.27 mmol scale following the method described for 34 
using methyl D-pipecolate instead of pyrrolidine. The product was isolated in 85% yield 
after flash chromatography on silica gel (eluant EtOAcrhexane 85:15 v/v). 
Rf (EtOAcmexane 95:5 v/v) 0.32 

37b N^N-(2-CydohexylethyI)-N-((2S)-2-(3M . 
pipecolicadd. 

This was prepared from 37a on a 0.17 mmol scale following the method described for 
If. The product was isolated in 10% yield (10 mg) after flash chromatography on silica 
gel (eluant EtOAcAcOH 100:2 v/v). 
HPLC System A t R =17.6' >80% 
AAA Peptide content=74% 
Mass spec (FAB) m/e=567 [M+H]+ 
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EXAMPLE 38 




38a N-(2-C^dohexylethyl)-N.((2S>2.(tert-butyloxycarbonylamino).hexanoyl)- 
glycine. 

This was prepared from 32c on a 1.82 mraol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

38b Methyl N-{N-(2s7dohexylethyl)-N-((2SV2-(tert-butyloxycarbonylamino). 
hexanoyl)-glycyi}-glycinate. 

This was prepared from 38a on a 0.91 ramol scale Mowing the method described for 
34 using GlyOMe instead of pyrrolidine. The product was used without purification, 
assuming a yield of 100%. 
Rf (EtOAcrpet ether 75:25 v/v) 0.59 

38c Methyl N4N.(2^ydohexylethyl)-NK(2S^(3.indoleacetylanrino).hexanoyl). 
glycylj-giydnaie. 

This was prepared from 38b on a 0.91 mmol scale following the method described for 
32d using hydroxybenzotriazole instead of pentafluorophenol. The product was isolated 
in 44% yield after flash chromatography on silica gel (eiuant EtOAc:pet. ether 50:50 v/v 
then neat EtOAc). 
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38d N-{N.(2-Cydohexylethyl)-N-f(2S).2.(3.indoleacetyiainino).hexanoyl)- 
glycine. 

This was prepared from 38c on a 0.40 mmol scale following the method described for 
If. The product was isolated in 49% yield ( 105 mg) after flash chromatography on silica 
gel (eluantEtOAc:MeOH:AcOH 100:4:4 v/wv). 
HPLC 'System A ^=10.0* >98% 
AAA Peptide content=79% 
Mass spec (FAB) m/e=535 [M+Na]+ 



EXAMPLE 39 




39a Methyl N-(cycIohexyImethyI)-glycinate. 

This was prepared from cyclohexyimethylamine on a 3.0 mmol scale following the 
method described for 32a. The product was used without purification, assuming a yield 
of 100%. 
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39b Methyl N-(cyclohexyimeihyl)-N-((2SV2-(/m-butyIoxycarbonylaiiiino)- 
hexanoyO-glycinate. 

This was prepared from 39a on a 3.0 mraol scale following the method described for 
32c The product was isolated in 527c yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 25:75 v/v). 
Rf (EtOAc:hexane 25:75 v/v) 0.23 

39c Methyl N-(cydohexylmethyl).N^(2SW3-indoleacetylainino).hexanoyl)- 
glydnate. 

This was prepared from 39b on a 1.6 mraol scale following the method described for 
32d. The product was isolated in 697o yield after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:1 v/v/v). 
Rf (EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.20 

39d NKCydohexylmeftyl>N-((2SW3^^ 

This was prepared from 39c on a 1.1 ramol scale following the method described for If. 
The product was isolated in 22% yield after flash chromatography on silica gel (eluant 
EtOAcAcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.18 

39e l-{N^2-CydohexylraeUiyl).N.((2SV2-(3-indoleacetylainino).hexanoyl).glycyO 
pyrrolidine. 

This was prepared from 39d on a 0.48 mmol scale following the method described for 
34. The product was isolated in 44% yield ( 109 rag) after flash chromatography on silica 
gel (eluant EtOAc: AcOH 1 00:2 v/v). 
HPLC System A t R =15.4' >99% 
AAA Peptide content=83% 
Mass spec (FAB) m/e=495 [M+H]+ 

EXAMPLE 40 
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40a Methyl l-{NK2<ydohexyimethyl)-N-f(2S)-2-(3-indoleacetylainino)-hexanoyl)- 
glycyi}-prolinate. 

This was prepared from 39d on a 0.23 mmol scale following the method described for 
34 using ProOMe instead of pyrrolidine. The product was isolated in 72% yield after 
flash chromatography on silica gel (eiuant EtOAc). 
Rf (EtOAc±exane 90:10 v/v) 0.14 

40b HN-(2-Cydohexylraethyl)-N-((2SV2-^ 
proline. 

This was prepared from 40a on a 0.16 mmol scale following the method described for 
If. The product was isolated in 45% yield (38 mg) after flash chromatography on silica 
gel (eiuant EtOAcrAcOH 100:2 v/v). 
HPLC System A t R =l 1.8' >99% 
AAA Aha 1.01; Pro 0.99; Peptide content=8l% 
Mass spec (FAB) m/e=561 [M+Na]+ 

EXAMPLE 41 




41a Methyl l-{N-(2-Cyclohexylmethyl)-N-((2S)-2-(3-indoleacetylamino).hexanoyI)- 
glycyI}-D-proIinate. 

This was prepared from 39d on a 0.23 mmol scale following the method described for 
34 using D-ProOMe instead of pyrrolidine. The product was isolated in 48% yield after 
flash chromatography on silica gel (eiuant EtOAc). 
Rf (EtOAcmexane 90:10 v/v) 0.14 
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41b l-{N-(2-C yclohexyimethyl)-N-((2S).2-(3-indoleacetylamino)-hexanoyl )-glycyl}- 
D-proline. 

This was prepared from 41a on a 0.1 1 ramol scale following the method described for 
If. The product was isolated in 52% yield (30 mg) after flash chromatography on silica 
gel (eluant CHC13:MeOH:AcOH 40:2:1 v/v/v). 
HPLC System A t R =12.1' >99% 
AAA Aha 0.98: Pro 1.02: Peptide content=84% 
Mass spec (FAB) m/e=561 [M+Nal + 

EXAMPLE 42 



H O 




42a Methyl N-(cyclooctyimethyl)-glydnate. 

To a stirred solution of cyclooctanecariwxaldehyde (0.70 g, 5 mmol) and GlyOMcHCl 
(0.75 g, 6 mmol) in MeOH (50 mL) at room temperature was added AcOH (2 mL), 
(liisopropylemylamine (1.04 mL, 6 mmol) and NaCNBH 3 (0.75 g, 12 mmol). The 
mixture was stirred at room temperature for 4 hr.. then the solvent was evaporated in 
vacuo and the residue was partitioned between EtOAc and satd. KHCO3. The organic 
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phase was washed with H2O and brine, filtered (Whatman* IPS phase separaior), and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAc) to give the title compound (500 mg. 47%). 
Rf(EtOAc)0.47 

l HNMR 5 2.42 (2H,dJ=6Hz); 3.35 <2Rs); 3.68 (3H.S) 

42b Methyl N-(cydooctylmetoyl)-N-((2S)-2.(tert-bu 
glycinate. 

This was prepared from 42a on a 2.35 mmol scale following the method described for 
32c. The product was isolated in 99% yield after flash chromatography on silica gel 
(eluant EtOAc:pet. ether 25:75). 
Rf (EtOAc:peL ether 25:75 v/v) 0.41 

42c Methyl N-(cydooctylmethyl)-N-((2S)-2-(3-indoIeacetylamino)-hexanwl^ 
glycinate. 

This was prepared from 42b on a 2.35 mmol scale following the method described for 
38c The product was isolated in 79% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 50:50 v/v). 
Rf (EtOAc:peL ether 65:35 v/v) 0.46 
HPLC System A ^=16.3" 

l H NMR Major rotamer 8 4.45 (lRdJ=l7Hz); 5.15 ( lHjn) 

Minor rotamer 8 4.15 (lH,dJ=17Hz): 4.55 (lH.dJ=i7Hz): 4.90 ClILm) 
Mass spec (FAB) m/e=484 \M+K\ + 

42dN-(Cydooctylmetiiyl)-N-((2S)-243-indoleac«tyl 

This was prepared from 42c on a 1.86 mmol scale following the method described for 
If. The product was used without puification, assuming a yield of 100%. 
HPLC System A t R =12.6' 
Mass spec (FAB) m/e=470 [M+H] + 

42e Methyl l-{N-(<^d(MH:tylmethyl).NK(2S)-2-(3-indoleacetylamino)-hexanoyl)- 
glycyl}-D-prolinate. 

This was prepared from 42d on a 1.49 mmol scale following the method described for 
33 using D-ProOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eluant EtOAc:peL ether 80:20 v/v). 
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HPLC System A t R =14.8' 

Mass spec (FAB) ra/e=581 TM+H] + 

42f l-{N^Cydooctylmethyl)-N.((2S)-2.(3-indoieacetylaniino).hexanoyl)-glycyl}-D. 
proline. 

This was prepared from 42e on a 0.62 mmol scale following the method described for 
If. The product was isolated in 79% yield (276 mg) without purification. 
HPLC System A t R =12.0' >98% 
AAA Aha 1.01; Pro 0.99: Peptide coment=847o 
Mass spec (FAB) m/e=567 [M+H] + 

EXAMPLE 43 




43e 43f 



43a Methyl 3-(phenethylamino)-propanoate. 

This was prepared from phenylacetaldehyde and (J-AlaOMe on a 5.0 mmol scale 
following the method described for 42a. The product was isolated in 68% yield and used 
without further purification. 
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43b Methyl 3-{N-(phenethy i)-N-( (2S)-2-terr-butyloxy carbony (amino )-hexanoyi)- 
amino}-propanoate» 

This was prepared from 43a on a 3*4 mmoi scale following the method described for 
32c The product was isolated in 42% yield after flash chromatography on silica gel 
(eiuant EtOAc:peL ether 25:75 v/v). 

43c Methyl 3-{N-(2^ydohexyIethyI)-N-((2S^ 
hexanoyl)-amino}-propanoate. 

This was prepared from 43b on a L43 mmoi scale following the method described for 
32b. After evaporating the solvent the product was taken up in EtOAc and washed with 
said- KHCO3,, H2O and brine, filtered (Whatman* IPS phase separator), and the solvent 
removed in vacuo. The product was used without further purification, assuming a yield 
of 100%. 

43d Methyl 3-{N^2HydohexylethyI)^ 
amino}-propanoate. 

This was prepared from 43c on a 1.43 mmoi scale following the method described for 
38c. The product was isolated in 64% yield after flash chromatography on silica gel 
(eiuant EtOAcrpeL ether 65:35 v/v). 

43e MN^2-Cydohexyiethyi)-^ 
propanoic add. 

This was prepared from 43d on a 0.91 mmoi scale following the method described for 
If. The product was isolated in 66% yield after flash chromatography (eiuant 
EtOAc:peLether.AcOH 80:20:2 v/v/v). 
HPLC System A ^=12.3' 
Mass spec (FAB) m/e=470 [M+H]+ 

43f l-{3^N^2^dohexylethyI)-N-((K^ 
propanoyl}- pyrrolidine* 

This was prepared from 43e on a 0.50 mmoi scale following the method described for 
33. The product was isolated in 50% yield (95 mg) after flash chromatography on silica 
gel (eiuant EtOAc:AcOH 100:2 v/v). 
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HPLC System A t R =14.2' >98% 

AAA Peptide content=79% 

Mass spec (FAB) m/e=523 [M+H1+ 

EXAMPLE 44 




44a Methyl N-(3-phenylpropyl)-glydnate. 

This was prepared from 3-phenyipropylamine on a 20 mmol scale following the method 
described for 32a. The product was used without purification assuming a yield of 100%. 

44b Methyl N-(3-cyclohexylpropyl)-giycinate. 

This was prepared from 44a on a 20 mmol scale following the method described for 
32b. The product was isolated in a yield of 69% and used without further purification. 
1 H NMR 5 2 JO (2H.U=7Hz): 3.34 ttfts); 3.8 1 (3Rs) 
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44c Methyl N-(3<ydohexyipropyi).N.((2S)-2-am-butyIoxycarbonyiainino)- 
hexanoyO-glydnate. 

This was prepared from 44b on a 5.8 ramol scale following the method described for 
32c The product was isolated in 68% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ether 25:75 v/v). 

44d Methyl N-(3-cydohexylpropyl)-N-((2S)-2-(2-indolecarbonylainino)-hexanoyl)- 
giytine. 

This was prepared from 44c on a 0.59 ramol scale following the method described for 
38c The product was isolated in 90% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 30:70 v/v). 

lH NMR Major rotamer 53.64 (lH,dJ=l7Hz); 4.21 (lH.dJ=17Hz); 5.05 (lftm) 
Minor rotamer 8 3.85 (lH.dJ=17Hz); 4.21 (lRdJ=l7Hz); 4.80 (llim) 

44eN^3-Cydohexylpropyl)-N-((2S)-2-(2-indolecarbonyIamino).hexanoyl)^ycine. 

This was prepared from 44d on a 0.53 mmol scale following the method described for 
If. The product was isolated in 66% yield (120 mg) after flash chromatography (eluant 
EtOAc:peLethenAcOH 60:40:2 v/v/v). 
HPLC System A ^=16.9' >98% 
AAA Peptide content=8 1% 
Mass spec (FAB) m/e=456 [M+H] + 
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75 



44b 



H O 
H 3 C q • 

CH 3 




45a 




45b 



45c 



45a Methyl N^ydohexylpropyl)-N^N.(tert.butyloxycarbonyl).phenyIalan y i^ 
glytinate. 

This was prepared from 44b on a 2.9 mmol scale Mowing the method described for 
32c using BOC-Phe instead of BOC-aminohexanoic acid. The product was isolated in 
77% yield after flash chromatography on silica gel (eluant EtOAcrpet. ether 25:75 v/v). 

45b Methyl NK3sydohexylpropyl).NKN.( W ^^ 

This was prepared from 45a on a 2.4 mmol scale following the method described for 
38c The product was isolated in 28% yield after Hash chromatography on silica sel 
(eluant EtOAcrpet. ether 70:30 v/v). 



45c N-(3-Cydohexyfpropyl).N-(N^ 

This was prepared from 45b on a 0.68 mmol scale following the method described for 
If. The product was isolated in 46% yield (159 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A ^=14.6' >95% 
AAA Peptide content=86% 
Mass spec (FAB) m/e=504 [M+H] + 
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EXAMPLE 46 




46b 46c 



46a Methyl NK2^ydohexylethyI).N-((2S)-2-(te/t-butyloxycarbonylaiiimo)^- 
phenylbutanoyD-giydnate. 

This was prepared from 32b on a 4.8 nunol scale following the method described for 
32c using BOC-amino-4-phenylbutanoic add instead of BOC-aminohexanoic acid. The 
product was isolated in 79% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL ether 30:70 v/v). 

46b . Methyl N-(2-cydohexyIethyl)-N-((2S)-2-(3.isoquinoIinecarbonylamino)-4- 
phenylbutanoyD-glydnate. 

This was prepared from 46a on a 0.75 mmol scale following the method described for 
32c using 3-isoquinoiinecarboxylic add instead of 3-indoleacetic add. The product was 
isolated in 62% yield after flash chromatography on silica gel (eluant EtO Acrpet. ether 
30:70 v/v). 

46c N-(2-Cydohexylethyl)-N-((2S>2-(3-isoquinoUnecarbonylainuio)-4- 
phenylbutanoyD-glydne. 

This was prepared from 46b on a 0.47 mmol scale following the method described for 
If. The product was isolated in 52% yield (121 mg) after flash chromatography on silica 
gel (eluant EtOAciAcOH 100:2 v/v). 
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HPLC System A t R =l7.2* >99% 

AAA Peptide content=97% 

Mass spec (FAB) m/e=502 [M+H]+ 



EXAMPLE47 




47a Methyl N.phenethyl-N^(2S).2-(/e/t.butyloxycarbonylaniino).hexanoyI). 
glydnate. 

This was prepared from 32a on a 2.6 ramol scale following the method descibed for 
32c The product was isolated in 75% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 25:75 v/v). 
Rf (EtOAcrhexane 40:60 v/v) 0.35 

47b Methyl N-phenethyl-N-((2S)-2-(3Mndoleacetylaimno).hexanoyl)^ycii^ 

This was prepared from 47a on a 1.2 mmol scale following the method descibed for 
32d. The product was isolated in 71% yield after flash chromatography on silica gel 
(eluant EtOAcihexane 70:30 v/v). 
Rf (EtOAcmexane 70:30 v/v) 0. 16 
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47cN-Phenethyl-N-((2S)-2-(3-indoleacetyIamino)-hexanoyO-glycine. 

This was prepared from 47b on a 0.88 mmoi scale following the method descibed for If. 
The product was isolated in 70% yield after flash chromatography on silica gel feluant 
EtOAc:AcOH 100:2 v/v). 
Rf (EtOAc: AcOH 100:2 v/v) 0.21 

47d Methyl N^N-phenethyl-N-((2S)-2-(3-indoleacetylamino)-hexanoyl)-glyc>'l}-D- 
proiinate. 

This was prepared from 47c on a 0.22 mmol scale following the method descibed for 34 
using D-ProOMe instead of pyrrolidine. The product was isolated in 50% yield after 
flash chromatography on silica gel (eluant EtOAcAcOH 100:2 v/v). 
Rf (EtOAc:AcOH 100:2 v/v) 0.16 

47eN-{N-Phenethyl-N-((2S)-2-(3-indoleacetylainino)-hexanoyl)-glycyl}-D-proline. 

This was prepared from 47d on a 0.11 mmol scale following the method descibed for If. 
The product was isolated in 38% yield (23 mg) after flash chromatography on silica gel 
(eluant CHCl 3 :MeOH:AcOH 35:2:1 v/v/v). 
HPLC System A t R =l 1.2* >98% 
AAA Aha 0.99; Pro 1.01: Peptide content=65% 
Mass spec (FAB) m/e=569 (M+H1+ 

EXAMPLE48 
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48a l-tert-Butyloxycarbonyl-2.3-dihydroindole-2-carboxylic acid. 

This was prepared from (2R)-2.3-dmydroindole-2-carboxylic acid (M. Vincent et al. 
Tetrahedron Lett.. 23. 1677. 1982) on a 65 ramol scale following the method described 
for la. The product was isolated in 98% yield and used without further purification. 

48b Methyl (3R).2-{N.((2R)^./m.butyloxycarbonyl-2^tlihydroindole-2<arbonyI)- 
0-benzyl.threonyl}-1^.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from Id on a 0.68 mraol scale following the method described for 
32d using 48a instead of indole-3-acetic acid. The product was isolated in 82% yield 
after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:1 v/v/v). 
Rf(EtOAc:hexane:AcOH 50:50:1 v/v/v) 0.36 

48c (3R)-2.{NK(2R)-l-te^ButyloxycarbonyM 
benzyl-threonyl}-lA3,4.tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 48b on a 0.56 ramol scale following the method descibed for If. 
The product was isolated in 55% yield (195 rag) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:1 v/v/v). 
HPLC System A ^=18.0* >98% 
Mass spec (FAB) m/e=628 [M+H]+ 



EXAMPLE 49 




49a Methyl (3R)-2-{(2SV2-((2RH.tert.butyloxy<a^ 
carbonylaniino)^phenylbutanoylM»2A4-te^ 

This was prepared from 13a on a 0.53 mmol scale following the method descibed for 
48b. The product was isolated in 80% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 30:70:2 v/v/v). 
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49b (3R)-2-{(2S)-2-((2R)-l-/ffrt-Butyloxycarbonyi-2.3-dihydroindole-2- 
carbonyiamino)^phenylbutanoyi}-l^,3.4-tetrahydroisoquinoIine-3-aceticacid. 

This was prepared from 49a on a 0.21 mraol scale following the method descibed for If. 
The product was isolated in 53% yield (66 ragj after flash chromatography on silica gel 
(eluant EtOAc:pet. etherAcOH 35:65:2 v/v/v). 
HPLC System A ^17.2' >98% 
AAA Peptide content=85% 
Mass spec (FAB) m/e=598 [M+H] + 

EXAMPLE 50 




50e 
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50a Methyl (2R)-l-/m-butyloxycarbonyI-2.3-dmydroindoIe-2-acetate. 

This was prepared from 48a on a 55 ramol scale Mowing the method descibed for lb. 
The intermediate diazoketone was purified by flash chromatography on silica gel (eluant 
EtOAc:hexane 20:80 v/v), and the product was isolated in 69% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 12:88 v/v). 

50b Methyl (2R)-23-dihydroindole-2-acetate hydrochloride. 

This was prepared from 50a on a 3 ramol scale following the method descibed for lc 
and was used without purification. 

50c Methyl (2R)-l-{(2S)-2-/m-butyloxycarboiiyIamino-4-phenylbutanoyl}-23- 
dihydroindole-2-acetate. 

This was prepared from 50b on a 3 ramol scale following the method descibed for Id 
using BOC-homophenylalanine instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 30% yield after flash chromatography on silica gel (eluant EtOAc:pet ether 
16:84 v/v). 

50d Methyl (2R^l.{(2S)-2-((2RVl-tert-butyloxycarbonyl.23^1ihydroindole-2- 
carbonylamino)-4-phenylbutanoyl}.23-dihydroindoIe-2.acetate. 

This was prepared from 50c on a 0.88 ramol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 30:70:2 v/v/v). 

50e (2R)-l-{(2S)-2-((2RVl^it-Butyloxycarbonyl-2>€lihydn)indole-2- 
carbonyiamino)-4-phenylbutanoyl}-2 J-dihydroindole-2-acetic add. 

This was prepared from 50d on a 0. 16 mmol scale following the method descibed for If. 
The product was isolated in 76% yield (70 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B ^=13.5* >95% 
AAA Peptide content=92% 
Mass spec (FAB) m/e=584 [M+H1+ 
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51a Methyl (3R)-2-{((2R).l./ert.butyloxycarfaonyl.23-dihydroindole.2-carbonyl)- 
valyl}-lA3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 18a on a 0.41 mmol scale following the method descibed for 
48b. The product was isolated in 70% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ether 30:70 v/v then neat EtOAc). 



51b (3R)-2-{((2RM-terf-Butyloxycarbonyl-23^ 
l^^,4-tetrahydroisoquinoline-3-acetic add. 

This was prepared from 51a on a 0.29 mmol scale following the method descibed for If. 
The product was isolated in 70% yield (108 mg) after flash chromatography on silica gel 
(eluant EtOAccpeL ether AcOH 60:40:1 v/v/v). 
HPLC System B ^=10.7* >98% 
AAA Peptide content=81% 
Mass spec (FAB) m/e=536 [M+HJ+ 



EXAMPLE 52 




. 52a 52b 
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52a Methyl (3R)-2-{((2R).l./m.butylacetyl-2J-(Uhydroindole-2^^onyI).valyl}- 
lJ3.4-tetrahydroisoquinoline-3-acetate. 

A solution of 51a (198 rag, 0.36 raraol) in 4N HC1 in dioxan (15 mL) was stirred at 
room temperature for 30 min.. then the solvent was evaporated in vacuo, finally with 
toluene azeotrope. The residue was taken up in CH2Q2 cooie d to -15°C with 
stirring. Diisopropylethylaraine (0.14 mL, 0.80 mmoi) and terr-butylacetyi chloride (51 
uL. 0.36 mmol) were added and the mixture was stirred at -15°C for 45 min. The 
solvent was evaporated in vacuo, and the residue was partitioned between EtOAc and 
0.3M KHSO4. The organic phase was washed with satd. KHCO3, H2O and brine, 
filtered (Whatman* IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAchexane 55:45 v/v) to give 
the title compound (100 mg, 50%). 
Rf (EtOAc:hexane 60:40 v/v) 0.28 

52b (3R)-2-{((2R)-l-te/t.Butylacetyl.2^^ydroindole-2^wlionyl)-valyl}a^A 
tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 52a on a 0. 18 mmol scale Mowing the method descibed for If. 
The product was isolated in 81% yield (78 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 65:35:1 v/v/v). 
HPLC System A ^=14.0' >98% 
AAA Peptide contents:76% 
Mass spec (FAB) m/e=534 [M+H1+ 
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EXAMPLE 53 




53a Methyl (3R)-2-(te/t-butyloxycarbonyl-valyl)-1^3,4-teti^ydroisoquinoline-3- 
carboxyiate. 

This was prepared from 26a on a 1.0 ramol scale following the method descibed for Id 
using BOC-vaiine instead of N-BOC-O-benzyl-threonine. The product was isolated in 
68% yield after flash chromatography.on silica gel (eluant EtOAc±exane 28:72 v/v). 
Rf (EtOAcmexane 25:75 v/v> 0.20 



53b Methyl (3R)-2-{((2R)-l.terf-butyioxycarbonyl-2J-dihydroindole.2-carbonyl> 
vaIyl}-lA3,4-tetrahydroisoquinoiine-3-carboxylate. 

This was prepared from 53a on a 0.68 ramol scale following the method descibed for 
48b. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAc:nexane:AcOH 45:55:1 v/v/v). 
Rf (EtOAcmexanerAcOH 50:50:1 v/v/v) 030 

53c (3R)-2-{((2R)-l^rt.Butyloxycarbonyl.23^ydroindoIe-2H2rbonyl).vaIyl}- 
1^3,4- tetrahydroisoquinoIine-3-carboxyIic add. 

This was prepared from 53b on a 0.52 mmol scale following the method descibed for If. 
The product was isolated in 50% yield (150 mg) after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 60:40:1 v/v/v). 
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HPLC System A t R =13.9' >98% 

AAA Peptide content=77% 

Mass spec (FAB) m/e=522 [M+H1+ 




54a Methyl (3R)-2-{((2R).l^/t.butyloxycarbonyI.2.3-^ydroindoIe-2-carboiiyl)- 
isoleucyl}-lA3^-tetrahydroisoquinoUne-3-acetate. 

This was prepared from 20a on a 0.16 mmol scale following the method descibed for 
48b. The product was isolated in 94% yield after flash chromatography on silica gel 
(eluant EtOAcrpet ethenAcOH 35:65:2 v/v/v). 



54b (3R)-2-{((2R)-l^rt-Butylowcarbony^ 
lJ2~3.4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 54a on a 0.15 mmol scale following the method descibed for If. 
The product was isolated in 63% yield (55 mg) after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 40:60:2 v/v/v). 
HPLC System A ^=15.3* >98% 
AAA Peptide contenfc=66% 
Mass spec (FAB) m/e=550 [M+H] + 
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EXAMPLE 55 




55a Methyl (3R)>2-{(S)HX-((2R)-l^e/t-butyloxycarbonyl-2>dihydroindole-2- 
carbonylamino)-phenylacetyl}-1^3,4-tetn^ydroisoquinoline-3-acetate. 

This was prepared from 22a on a 0.23 raraol scale following the method descibed for 
48b. The product was isolated in 89% yield after flash chromatography on silica gel 
(eluantEtOAcipet. ethenAcOH 35:65:2 v/v/v). 

55b (3R)-2-{(S).a-((2R).l.te7t-Butyloxycarbonyl-2^^ydrouidoIe-2- 
carbonylamino)-phenylacetyI}-lA3,4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 55a on a 0.21 mmol scale following the method descibed for If. 
The product was isolated in 66% yield (87 mg) after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 40:60:2 v/v/v). 
HPLC System A ^=15.3* >95% 
AAA Peptide content=73% 
Mass spec (FAB) m/e=570 (M+H1+ 
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EXAMPLE 56 




56a Methyl (3RWim-butyloxycarbonyl-D-proiyi^^ 
3-acetate. 

This was prepared from lc on a 1.0 mmoi scale following the method descibed for Id 
using BOC-D-proline instead of N-BOC-O-benzyl-threonine. The product was isolated 
in 74% yield after flash chromatography on silica gel (eluant EtOAcrpeL ether 50:50 v/v). 



56b Methyl (3R^2-{((2R)-l^/t.butyloxycari)onyI.23-dihydroiiidole-2-carbonyl)-D. 
prolyl}-lA3.4-tetrahydroisoquinoIine-3>acetate. 

This was prepared from 56a on a 0.37 raraol scale following the method descibed for 
48b. The product was isolated in 87% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 70:30:1 v/v/v). 

56c <3R)«2.{((2R).i-/ert.Butyloxycarbony^ 
1.2A4-tetrahydroisoquinoline-3-acetic add. 

This was prepared from 56b on a 0.32 mmol scale following the method descibed for If. 
The product was isolated in 39% yield (67 mg) after flash chromatography on silica gel 
(eluant CHCtyMeOftAcOH 50:2:1 v/v/v). 
HPLC System B ^=9.5' >98% 
AAA Peptide content=73% 
Mass spec (FAB) m/e=534 [M+H] + 
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57a Methyl (3R)-2-{(2R)-lKtert-butyloxycarbonyl)-23-dihydroindole-2-carbonyl}- 
1^3,4- tetrahydroisoquinoline-3-acetate. 

This was prepared from lc on a 1.13 mmol scale following the method destined for Id 
using 48a instead of N-BOC-O-benzyl-threonine. The product was isolated in 79% yield 
after flash chromatography on silica gel (eluant EtOAc:hexane 30:70 v/v). 



57b Methyl (3R)-2-{(2R)-l-((2R)-l-fe/t.butylox^ 
carbonyl>2,3^ydroindoIe-2-carbonyl}-l^Atetn^^ 

This was prepared from 57a on a 0.90 mmol scale following the method destibed for 
48b. The product was isolated in 64% yield after flash chromatography on silica gel 
(eluant EtOAchexane 40:60 v/v). 
Rf (eluant EtOAc:hexane 60:40 v/v) 0.40 

57c (3R)*2-{(2R)-l-((2R)>t^/t.Bntyloxyc^bonyl-2^-dmydroindde-2-carboiiyl)«23* 
dihydroindole-2Karbonyl}-l^,4-tetrahydroisoquinoline-3-acetic add. 

This was prepared from 57b on a 0.58 mmol scale following the method descibed for If. 
The product was isolated in 65% yield (219 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 65:35:1 v/v/v). 
HPLC System A ^=17.7* >99% 
Mass spec (FAB) m/e=582 (M+H1+ 
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EXAMPLE 58 




58a Methyl (3R)-2.{(2R3S)-l-tert.butyloxycarbonyl.3.plieny|.pyrroHdine.2. 
carbonyl}-1^3,4-tetrahydroisoquinoline-3-acetate. 

TTiis was prepared from 1c on a 0.17 mmol scale foUowing the method described for Id 
using l-»rr-butyloxycarbonyl-3-phenyl-pyrroUdine-2-carboxyUc acid (J.Y.L. Chung etal, 
J.Org.Chem.. 55.270,1990) instead of N-BOC-O-benzyl-threonine. The product was 
isolated in 75% yield and used without further purification. 
Rf (EtOAc:peL ether 50:50 v/v) 0.18 
*H NMR 8 1.28, 1.40, 1.48 (9H3s); 3 .59, 3.66 (3HOs) 

58b Methyl (3R)-2^(2IUSM.((2RM-tert.butyloxyca^ 

cartH>nyl).3-phenyl-pyiToli<Une-2-cart^^ 

acetate. 

This was prepared from 58a on a 0.098 mmol scale foUowing the method described for 
48b. The product was isolated in 78% yield after flash chromatography on silica gel 
(eluant EtOActpet. ethenAcOH 50:50: 1 v/v/v). 
Rf (EtOAc:peL etherAcOH 60:40: 1 v/v/v) 0. 15 
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58c (3R)-2-{(2R3SM-((2R)-l-tert-ButyloxyOTbony 

3-phenyl-p>TroUdine-2-carbonyi>-L2J.4-tetrahydroisoquiiioljne-3-aceticacicL 

This was prepared from 58b on a 0.077 mraol scale following the method described for 
If. The product was isolated in 83% yield (41 mg) without chromatography. 
HPLC System B t R =13.9* >99% 
Mass spec (FAB) m/e=6l0 [M+HJ+ 

EXAMPLE 59 




59a Methyl (3R)-2-{(2R.4S)-l^rt-bntyloxycarbonyl^pheiryIthio-pyiToticline-2. 
carbonyl}-l^,4-tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 26a on a 0.48 mmol scale following the method described for 
Id using (2R,4SH-»rr4)utyloxyca*onyl^ acid (J. 

Krapcho et al, JMeeLChem., 31,1148.1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 40% yield after flash chromatography on silica gel (eluant 
EtOAchexane 50:50 v/v). 
Rf (EtOAcrhexane 60:40 v/v) 0.43 



I 
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59b Methyl (3R).2.{(2R,4S).l.((2R).l./m.buty!oxycarbony|.23-dihydroindole-2. 

carbonylM-phenyltoio-pyirolidto^ 

carboxylate. 

This was prepared from 59a on a 0.20 mmoi scale following the method described for 
48b. The product was isolated in 61% yield after flash chromatography on silica gel 
(eiuant EtOAc:hexane 50:50 v/v). 
Rf (EtOAc:hexane 55:45 v/v) 0.42 

59c (3R)-2-{(2R,4SM-((2RM-fert.Butyloxyc»^^ 

4.phenylthio-pyiToHdine-2^bonyl}.l^ 

add. 

This was prepared from 59b on a 0.12 mmol scale following the method described for 
If. The product was isolated in 43% yield (32 mg) after flash chromatography on silica 
gel (eiuant EtOAcmexane:AcOH 85: 15: 1 v/v). 
HPLC System A t R =20.5' >98% 
Mass spec (FAB) m/e=627 [M+H]+ 

EXAMPLE 60 
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60a Methyl (3R)-2-{(2R.4S)-Rert.butyloxycarbonyi^phenylthio.pyrrolidine-2- 
carbonyl}-1^3.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 1c on a 0.48 mmol scale following the method described for Id 
using (2R,4S>l-tert-butyioxycarbonyl^phenyltbi()-pyrroUdine-2-carboxylic acid instead 
of N-BOC-O-benzyl-threonine. The product was isolated in 61% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 50:50 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.39 

60b Methyl (3R)-2-{(2R,4SM-((2RMWe/T-butyloxyc 

carbonyl)^phenyltliio-pyrroUdtae-2-<^bonyl}-l^ 

acetate. 

This was prepared from 60a on a 0.29 mmol scale following the method described for 
48b. The product was isolated in 77% yield after flash chromatography on silica gel 
(eluant EtOAchexane 55:45 v/v). 
Rf (EtOAcmexane 60:40 v/v) 0.40 

60c (3R>2-{(2R,4SM^(2RM.fe/*Butyloxycarbo 
4-phenyltiiio-pvrroUdiiie-2«carbonylM 

This was prepared from 60b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 64% yield (91 rag) after flash chromatography on silica 
gel (eluant EtOAcdiexane:AcOH 70:30:1 v/v). 
HPLC System A ^=20.9' >99% 
Mass spec (FAB) m/e=642 [M+H] + 
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EXAMPLE 61 




61a Methyl (3R).2-{(2R.4RVl.terf.butyioxycarbonyI^phenylthio-pyiToUdine-2. 
carbonyl}.1^4>tetrahydroisoquinpline>3-carboxylate. 

This was prepared from 26a on a 0.40 raraol scale following the method described for 
Id using (2R,4R)-l-rm-butyioxyrarbonyl^p acid (J 

Krapcho et al, JMedChem., 31,1 148.1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 60% yield after flash chromatography on silica gel (eluant 
EtOAc:peL ethenAcOH 40:60:2 v/v/v). 

61b Methyl (3R)-2-{(2R,4RM-((2RM^rf-buryfoxyca^^ 

<^onyl)^phenyIthio-pyiToH^ 

carboxylate. 

This was prepared from 61a on a 0.24 mmol scale following the method described for 
48b. The product was isolated in 48% yield after flash chromatography on silica gel 
(eluant EtOAc.-pet. ether 40:60 v/v). 
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61c (3R)-2-{(2R.4R)-l-((2R)-l-fert-Butyloxycarfaonyl.23-dihydroindole-2<arbonyl). 

4-phenylthio-pyrrolidine-2-carbonyi}-1.2.3,4-teti^ 

add. 

This was prepared from 61b on a 0.12 mmol scale following the method described for 
If. The product was isolated in 69% yield (50 mg) after recrystallization from 
Et20/hexane. 

HPLC System B ^=15.0' >98% 
Mass spec (FAB) m/e=628 [M+H1+ 

EXAMPLE 62 




62a Methyl (3R)-2-{(2R4RM.tert-butyloxycarbony^ 
carbonyl}-lA3,4-tetrahydroisoquinoline-3-carboxylat£. 

This was prepared from 26a on a 0.68 mmol scale following the method described for 
Id using (2R4R)-l-an-butyloxycarbonyl^benzyloxy^yrrolid^-2<arboxylic acid (J. 
Krapcho et al, JMecLChenu, 31.1 148,1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 43% yield after flash chromatography on silica gel (eluant 
EtOAcmexane 50:50 v/v). 
Rf (EtOAcmexane 60:40 v/v) 0.38 
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62b Methyl (3R)-2-{(2R.4RM-((2RM-tert.butyioxyc^^ 

carbonyl)-4-benzyloxy-pyrrolidm^ 

carboxyiate. 

This was prepared from 62a on a 0.30 ramol scale following the method described for 
48b. The product was isolated in 35% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 55:45 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.36 

62c (3R)-2-{(2R,4R).l-((2R).l-tert.Butylox^ 

4-benzyioxy-pyirotfdine-2<arbonylH 
acid. 

This was prepared from 62b on a 0.11 mmol scale following the method described for 
If. The product was isolated in 29% yield (20 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 90:10:1 v/v). 
HPLC System A t R =8.8' >98% 
Mass spec (FAB) m/e=626 [M+H] + 



EXAMPLE 63 
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63a Methyl (3R)-2-{(2R.4RM-fe^butyIoxycarbo 
carbonyl}-l,23*4-tett^ydroisoquinoiine-3-carboxyIate, 

This was prepared from 26a on a 0.59 ramol scale following the method described for 
Id using (2R.4R)-l-rm-butyloxycarbonyl^ acid (J. 

Krapcho et al. J.MecLChem.. 31.1 148,1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 59% yield after flash chromatography on silica gel (eluant 
EtOAc:peL ethenAcOH 40:60:2 v/v/v). 

63b Methyl (3R)-2-{(2R4RW(2R)-l-/e/*^^ 

carbonyI)^phenoxy-pyrrotfdine-2-carbon^ 

carboxyfete. 

This was prepared from 63a on a 0.35 mmol scale following the method described for 
48b. The product was isolated in 20% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v). 

63c (3R)-2-{(2R4R)-l-((2R)-l-fe^ 
4-pheno\y-pyrrolidine-2~carbonyIH 

This was prepared from 63b on a 0.07 mmol scale following the method described for 
If. The product was isolated in 61% yield (26 mg) after recrystallization from 
MeOH/IfrO. 

HPLC System B ^=13.2' >98% 
Mass spec (FAB) m/e=612 [M+H1+ 



WO 93/20099 



PCT/GB93/00614 



97 

EXAMPLE 64 




64a Methyl (3R)-2-{(2R.4R)-Wm.butyloxycarbonyl^phenyl.pyiTOlidine-2- 
carbonyl}-1^3.4-tetrahydroisoquinoUne-3-acetate. 

This was prepared from lc on a 0.24 mmol scale foUowing the method described for Id 
using (2R.4SVl-rcrr-butyloxycarbonyi^phenyi-pyrrolicime-2-^u1)oxylic acid (J. 
Krapcho et al, JMeeLChem.. 31.1 148.1988) instead of N-B(XM>benzyl-threoiiine. The 
product was used without further purification assuming a yield of 100%. 
Rf (EtOAcrpeL ether 30:70 v/v) 0. 1 1 

64b Methyl (3R)-2-{(2R^RM-((2RM.te/*butylox^^ 

carbonyl)^phenyl-pyiroUdini>2^bonyU 

acetate. 

This was prepared from 64a on a 0.24 mmol scale foUowing the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ether AcOH 40:60:1 v/v/v). 
Rf (EtOAc:peL ethenAcOH 40:60: 1 ) 0.09 
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64c (3R)-2-{(2R.4RM-((2R)-l-te/t-Butyloxycarbony 
4-phenyi-pyrroUdine-2-carbonyl}-1.2J.4-tetrahydroisoquinoiine-3-aceticacid. 

This was prepared from 64b on a 0.08 ramol scale following die method described for 
If. The product was isolated in 100% yield (54 rag) without chromatography. 
HPLC System B t R =15.4' >98% 
Mass spec (FAB) m/e=610 (M+H] + 

EXAMPLE 65 




65a Methyl. (3R)-2-{(2R.4S)-l-/m-but>loxycarbonyl-4-phenyl-pyrrolidine-2- 
carbonyl}-1^3,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from lc on a 0.24 mmol scale following the method described for Id 
using (2R,4R)-l-rm-butyloxycarbonyl^phenyl-pym)Udme-2-«irboxylic acid (J. 
Krapcho et al, JMedOiem., 31.1148. 1988) instead of N-BOC-O-benzyl-threonine. The 
product was isolated in 78% yield and used without further purification. 
Rf (EtOAc:peL ether 30:70 v/v) 0. 1 1 
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65b Methyl (3R).2-{(2R.4S).l.((2R).l-/m-butyloxycarbonyI-2J-dihydroindoIe-2. 

carbonyl)^phenyl-pyrroiicHne-2-<arbonyi}-l^ 

acetate. 

This was prepared from 65a on a 0.31 ramoi scale following the method described for 
48b. The product was isolated in 74% yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ethenAcOH 30:70:1 v/v/v). 
Rf (EtOAc:peL ethenAcOH 25:85:1) 0.10 

65c (3R)-^{(2R,4S).l-((2RM-/m-Butyloxyca^ 
4.phenyJ.pyrroUcUne-2^bonyl}-l,2J^ 

This was prepared from 65b on a 0.30 ramoi scale following the method described for 
If. The product was isolated in 79% yield ( 149 mg) without chromatography. 
HPLC System B t R =14.8' >95% 
Mass spec (FAB) m/e=610 [M+HJ+ 

EXAMPLE 66 




66c 
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66a Methyl (3R)-2-{(2R*4SM-/e/?-butyloxyc^ 
carbonyl}-l^ % 4-te&^ydroisoquinoiin^ 

This was prepared from 26a on a 0.66 mmoi scale following the method described for 
Id using (2R,4SH-rembutyloxycaib^ acid (J. 

Krapcho et aU J.Med.Chem., 31,1 148. 1988) instead of N-BQC-O-benzyi-threonine. The 
product was isolated in 55% yield after flash chromatography on silica gel (eluant 
EtOAcrpeL ether:AcOH 30:70:1 v/v/v). 

66b Methyl (3R)-2-{(2R.4SM-((2^ 

carbonyI)^benzyi-pyrrolidine-2^ 

carboxylate. 

This was prepared from 66a on a 0.35 mmoi scale following the method described for 
48b. The product was isolated in 33% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ethenAcOH 30:70:1 v/v/v). 

66c (3R>2-{(2R,4S)-H(2R)-^ 
4-benzyl-pyrroUcUne-2-carbonylH 

This was prepared from 66b on a 0.11 mmoi scale following the method described for 
If. The product was isolated in 63% yield (43 mg) after ^crystallization from 
MeOH/H 2 a 

HPLC System B t R =14.6' >95% 
Mass spec (FAB) m/e=6 10 [M+H]+ 
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67a Ethyl (2R^S)-l^/t-butyloxycarbonyl-5-phenyi-pyrrolidine-2-carboxylate. 

To a solution of 30a (290 rag, 1.32 mmol) in CH 2 C1 2 (10 mL) was added di-rm-butyl 
pyrocarbonate (576 mg, 2.64 mmol), and the mixture was stirred at room temperature for 
3 his. The solvent was evaporated in vacuo, and the residue was purified by flash 
chromatography on silica gel (eluant EtOAc:peL ether 15:85) to give the tide compound 
(400mg,95%). 

Rf (EtOAcrpeL ether 15:85) 0.35 

67b (2IL5SM^/t-ButyloxycariH>nyl.5-phenyJ-p acid. 

This was prepared from 67a on a 1.25 mmol scale following the method described for 
If. The product was isolated in 93% yield and used without further purification. 

67c ^<(2R5S)-l.te/t-Butyloxycarbonyl.5-phenyl-pyrroUdine-2.carbonyl}.lA3,4. 
tetrahydroisoquinoline. 

This was prepared from 67b and tetrahydroisoquinoline on a 0.38 mmol scale following 
the method described for Id. The product was isolated in 74% yield after flash 
chromatography on silica gel (eluant ElOAcpet. ether 30:70 v/v). 
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67d 2-{(2R^SM-((2R)-W^Butyioxycarbonyl-23^ 
phenyl-pyrrolidine-2-carbonyl}-1^3.4-tetrahydroisoquinoline. 

This was prepared from 67c on a 0.28 mmol scale following the method described for 
48b. The product was isolated in 64% yield (98 mg> after flash chromatography on silica 
gel feluantEtOAc:peL ether 40:60 v/v). 
HPLC System A t R =25.0' >99% 
Mass spec (FAB) m/e=552 [M+H] + 



EXAMPLE 68 




68a Methyl (3R)-M(2R^M^eit4ratyloxycarbonyl-^^ 
carbonyl}-l^-3,4-tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 67b and 26a on a 0.27 mmol scale following the method 
described for Id. The product was isolated in 56% yield after flash chromatography on 
silica gel (eluant EtOAc:pet edier 25:75 v/v). 
lH NMR 8 1.13 (9EU); 3.63 (3tts): 5.69 (lttU=4Hz) 

68b Methyl (3R)-2-{(2R3SM^(2RM-tert-butyIoxy^ 
carbonyl)-5-pheiiyl-pviToUdine-2-c^ . 
carboxylate. 

This was prepared from 68a on a 1.0 mmol scale following the method described for 
48b. The product was isolated in 68% yield (415 mg) after flash chromatography on } 
silica gel (eluant EtOAcpeL ether 40:60 v/v). 
HPLC System A t R =24.7* >99% 
Mass spec (FAB) m/e=610 [M+H] + 
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EXAMPLE 69 




69 



69(3R)-2-{(2R£SH-((2R)-l-te/^Butyloxy^ 
phenyJ-pyiroUdine-2-carbonyl}-l^,4-te^ 

This was prepared from 68b on a 0.13 ramol scale following the method described for 
If. The product was isolated in 50% yield (38 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =14.9' >98% 
Mass spec (FAB) m/e=618 [M+Na]+ 

EXAMPLE 70 




70(3R>2-{(2R£SH-((2RH-tert-ButyIoxycar^^ 
phenyl-pyrroUdine~2<arbonyl}-l^,4^ 

To an ice-cold stirred solution of 69 (107 mg, 0.18 mmol) and pentafluorophenol (37 
mg. 0.2 mmol) in CH 2 C1 2 (10 mL) was added WSCD.HC1 (478 mg, 0.4 mmol). The 
mixture was stirred at 0°C for 1 nr.. then c. aqueous NH 3 (0.5 mL) was added and 
vigorous stirring was continued for 3 nr. The mixture was partitioned between EtOAc 
and H 2 0, and the organic phase was washed with 10% KHSO4, satd. KHCO3 and brine, 
filtered (Whatman" IPS phase separator), and concentrated in vacuo. The residue was 
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purified by flash chromatography on silica gel (eluant EtOAc:pet. eihenAcOH 55:45:2 
v/v/v) to give the title compound (87 mg. 81%). 
HPLC System A t R =20.1' >99% 
Mass spec (FAB) m/e=595 [M+HJ+ 

EXAMPLE 71 




71a Methyl N-{(3R)-2-{(2R^S)-l-((2RM-tert-lmtyIoxycart^ 

carbonvl)-5-phenyl-pyiTolidine-2-carbonyl}-ia3,4-tetrahydroisoquinoIine-3- 

carbonyU-glytinate. 

This was prepared from 69 on a 0.30 ramol scale following the method described for 
38b. The product was isolated in 85% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 65:35 v/v). 

71b N-{(3R)-2-{(2R^SH-((2RH-tert-Butyioxyc^ 

carbonyl)-5-phenyl-pyrroUdine-2-carbonyl}-103.4-tetnihydroisoquinoline-3- 

carbonylf-glycine. 

This was prepared from 71a on a 0.26 mmol scale following the method described for 
If. The product was isolated in 71% yield (120 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A ^=18.4' >99% 
AAA Pepdde content=76% 
Mass spec (FAB) m/e=653 [M+H] + 
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EXAMPLE 72 




72a (2R)-l.NeopentyloxycarbonyI.23<lihydroindole.2-carboxylic add. 

To an ice-cold stirred solution of neopentyl alcohol (88mg, 1 mmol) in CH2CI2 (5 mL) 
was added triphosgene (110 mg, 0.37 mmol) and pyridine (84 \iL, 1.02 mmol"). The 
mixture was allowed to warm to room temperature and stirred for I nr. then cooled to 
OOC. A solution of methyl (2R)-2 J-dihydroindole-2-carboxylate hydrochloride (107 mg, 
0.5 mmol) and diisopropylethylamine (90 \iU 0.45 mmol) in CH 2 C1 2 (2 mL) was added 
and the mixture was stirred at room temperature for 3 nr. The solvent was removed in 
vacuo and the residue was taken up in EtOAc. The solution was washed with IM HQ 
(x3) and brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. The 
residue was taken up in dioxan ( 10 mL) and a solution of LiOH (24 mg, 1 mmol) in H 2 0 
(2 mL) was added. The mixture was stirred at room temperature for 90 min.. then the 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 10% 
aq. KHSO4. The organic phase was washed with brine, filtered (Whatman R IPS phase 
separator), and concentrated in vacuo to give the tide compound (90 mg, 62%) which was 
used without further purification. 
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72b Methyl (3R)-2-{(2IL5S)-l-((2R).l.neopentyloxycarbonyl-23-dihydroindole-2- 

carbonyI)-5-phenyl-pyrroUdine-2^rbonyi}-1^.4-teti^ydroisoquinoiine-3- 

carboxylate. 

This was prepared from 68a and 72a on a 0.29 ramoi scale following die method 
described for 48b. The product was isolated in 50ft yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

72c (3R)-2-{(2R^SM-((2RM-Neopentytoxycarbow 

5-phenyl-pyrroli(line-2-carbonyl}.1^3,4-tetrahydroisoquinoUne-3-carboxylicacid. 

This was prepared from 72b on a 0.14 mmol scale following the method described for 
If. The product was isolated in 81% yield (69 rag) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 60:40:2 v/v/v). 
HPLC System A ^=22.4' >95% 
Mass spec (FAB) ra/e=610 [M+H] + 

EXAMPLE 73 
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73a (2R)-l-Isopropyioxycarbonyl-2.3-dihydroindole-2-carboxylic acid. 

This was prepared from isopropanol on a 0.5 mmol scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

73b Methyl (3R)-2.{(2R.5S)-l-((2R)-l-isopropyloxycarbony|.23-dihydroindole-2- 

<^bonyl)-5-phenyl-pyrrolidine-2-carbonyl}-1^3,4-tetrahydroisoquinoline-3- 

carboxylate. 

This was prepared from 68a and 73a on a 0.33 mmol scale following the method 
described for 48b. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 45:55 v/v). 

73c (3R)-2~{(2R£SH-((2RH-Isopropyloxycarbonyl-2^ 
5-phenyl-pyrrolidine-2-carbonyl}-1.2.3,4-te^ 

This was prepared from 73b on a 0.19 mmol scale following the method described for 
If. The product was isolated in 63% yield (70 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =18.5* >90% 
Mass spec (FAB) m/e=582 [M+H] + 
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EXAMPLE 74 




74a (2Rh l-Cydohexyloxycarbonyl-23-dihydroindoIe.2^^boxylic acid. 

This was prepared from cyclohexanol on a 0.5 mmol scale following the method 
described for 72a The product was isolated in 72% yield and used without further 
purification. 

74b Methyl (3RW(2R3SM-((2RV^ 

carbonyI)-5-phenyi-pyrrotidin^ 

carboxyiate. 

This was prepared from 68a and 74a on a 0.27 mmol scale following the method 
described for 48b. The product was isolated in 73% yield after flash chromatography on 
silica gel feluant EtOAcrpeL ether 35:65 v/v). 

74c (3RW(2R5SM-((2RH-Cy^ 

carbonyi)-5-phenyl-pym^ 

carboxylic add. 

This was prepared from 74b on a 0.20 mmol scale following the method described for 
If. The product was isolated in 84% yield ( 104 rag) after flash chromatography on silica 
gel feluant EtOAczpeL ethenAcOH 55:45:2 v/v/v). 
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HPLC System A t R =23.0' >957r 
Mass spec (FAB) ra/e=621 [M+H1+ 

EXAMPLE 75 




75a (2R)-l-(2-Adamantyl)oxycarbonyl-2^-dihydroindoIe-2-carboxyUc add. 

This was prepared from 2-adamantanol on a 0.5 ramol scale following the method 
described for 72a. The product was isolated in 80% yield and used without further 
purification. 

75b Methyl (3R)-2-{(2R^S)-l.((2R).H2.adainantyl)oxycarbonyl-23^ydn>indoie. 

2^bonyl)-5-phenyl-pyirolidine-2<ar^ 

carboxylate. 

This was prepared from 68a and 75a on a 0.33 ramol scale following the method 
described for 48b. The product was isolated in 29% yield alter flash chromatography on 
silica gel feluant ElOAcipeL ether 35:65 v/v). 



WO 93/20099 



PCT/GB93/00614 



no 

75c (3R)-2-{(2R3S)-l^(2R)-l-(2-AdainantyI)oxycarbonyI.2J.dihydroindole-2- 
carbonyI)-5-phenyI-pyrrolidine-2-carbonyI }- 1 J.3.4-tetrahydroisoquinoline-3- 
carboxylic acid. 

This was prepared from 75b on a 0.09 mmol scale following the method described for 
If. The product was isolated in 81% yield (49 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 55:45:2 v/v/v). 
HPLC System A 1^27.9' >98% 
Mass spec (FAB) m/e=674 [M+H] + 

EXAMPLE 76 




76a (2R)-l-fert-Butyicarbamoyl-2 r 3-dihydroindole-2<arboxylic add. 

To an ice-cold stirred solution of methyl (2R)-2J-dihydroindole-2-carboxylate 
hydrochloride (107 mg, 0.5 mmol) and diisopropylemylamine (110 nL, 0.6 mmol) in 
CH^Cb (2 mL) was added tert-butylisocyanate (120 mg, 1.2 mmol). The mixture was 
allowed to warm to room temperature and stirred for 6 days then the solvent was removed 
in vacuo and the residue was taken up in EtOAc. The solution was washed with IM HCI 
(x3) and brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. The 
residue was taken up in dioxan ( 10 mL) and a solution of LiOH (24 mg, 1 mmol) in H2O 
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(2 mL) was added. The mixture was stirred at room temperature tor 90 min., then the 
solvent was evaporated in vacuo and the residue was partitioned between EtOAc and 107c 
aq. KHSO4. The organic phase was washed with brine, filtered (Whatman* IPS phase 
separator), and concentrated in vacuo to give the tide compound (120 mg, 91%) which 
was used without further purification. 

76b Methyl (3R)-2-{(2R.5SM-((2RM-fm-butylcarbamoyl-2^ 

carbonyl)-5-phenyl-pyn-olidine-2^ 

carboxylase. 

This was prepared from 68a and 76a on a 0.37 mmol scale following the method 
described for 48b. The product was isolated in 13% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 50:50 v/v). 

76c (3R)-2-{(2R£SM-((2R)-l-tert-Bntylcarb^ 
phenyl-pyiroHfflne-2-car^^ 

This was prepared from 76b on a 0.05 mmol scale following the method described for 
If. The product was isolated in 67% yield (20 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL etherrAcOH 75:25:2 v/v/v). 
HPLC System A t R =L2.2' >98% 

Mass spec (FAB) m/e=595 [M+H]+ 
EXAMPLE77 




773 77b 
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77a Methyl (3R)-2-{(2R^SM-((2R)-l-fm-butyla^ 

carbonyl)-5-phenyi-pyn-oJidine-2-carbonyl}-1^3.^ 

carboxylate. 

This was prepared from 68b on a 0.18 mraol scale following the method described for 
52a. The product was isolated in 81% yield after flash chromatography on silica gel 
(eluant EtOAcipet. ether 40:60 v/v). 

77b (3R)-2-{(2R^S)-l-((2RH-te/frButylacetyl^^^ 
phenyl-pyrrohdine-2-carbonylM,2A4-tet^ 

This was prepared from 77a on a 0.14 mmol scale following the method described for 
If. The product was isolated in 82% yield (68 mg) after flash chromatography on silica 
gel (eluant EtOAcipet. ethenAcOH 60:40:2 v/v/v). 
HPLC System A t R =20.0' >99% 
Mass spec (FAB) m/e=594 [M+H] + 

EXAMPLE 78 
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78a Methyl (3R)-2-{(2R^S)-l-/m.butyloxycarbonyl-5-phenyl-pyrroUdine-2. 
carbonyl}-1^3,4-tetrahydroisoquinoiine-3-acetate. 

This was prepared from lc and 67b on a 0.58 ramoi scale following the method 
described for Id. The product was isolated in 87% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 25:75 v/v). 

78b Methyl (3R)-2-{(2R^S)-l.((2RM^rt-butyloxycart^^ 

CTbonyO-S-phenyl-pyiToUdine-^ 

acetate. 

This was prepared from 78a on a 0.36 mmol scale following the method described for 
48b. The product was isolated in 98% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v). 

78c (3R)-2-{(2R,5SM.((2RM^rt.Butyloxyw^ 

5.phenyl-pyrroUdine^carbonylH acid. 

This was prepared from 78b on a 0.35 mmol scale following the method described for 
If. The product was isolated in 45% yield (95 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet ether:AcOH 60:40:3 v/v/v). 
HPLC System A ^=15.7 >99% 
Mass spec (FAB) m/e=610 [M+H] + . 
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EXAMPLE 79 




* 



79a Ethyl (2R5S>M(2R)-l^rt-butyioxycartonyK^ 
phenyl-pyrrolidine- 2-carboxylate. 

This was prepared from 30a on a 1 37 mraol scale following the method described for 
48b. The product was isolated in 86% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc±exane 40:60 v/v) 0.29 
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79b (2R^S)-l.((2R)-l-/m-Butyloxy(^bonyI.23^hydroindole-2-carbonyl).5- 
phenyi-pyrrolidine-2-carboxylic acid. 

This was prepared from 79a on a 1.18 mmol scale following the method described for 
If. The product was isolated in 66% yield and used without further purification. 
Rf (EtOAc:hexane:AcOH 80:20:2 v/v/v) 0.31 

79c Methyl N-{(3R).2-/en-butyloxycarbonyl-l^,4-tetrahydroisoquinoUne-3- 
acetyl}-prolinate. 

This was prepared from lb on a 1.25 mmol scale in two steps, lb was hydrolysed 
following the method described for If. and the crude acid was coupled to ProOMe 
following the method described for Id. The product was isolated in 86% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 60:40 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.23 

79d Methyl N-{(3R).2-{(2R^SM-((2RM-tert-butyloxyc^ 

carbonyl).5-phenyl-pyiroHdine-2^ 

prolinate. 

This was prepared from 79c on a 0. 14 mmol scale in two steps. 79c was deprotected 
following the method described for lc and the crude amine was coupled to 79b following 
the method described for Id. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAchexane 80:20 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0.19 

79e N-{(3R)-2-{(2R^S)-l.((2R)-Wm.Butyloxycarbonyl-23-dihydroindole-2- 

carbonyi)-5-phenyl-pyrroUdine-2<a^^ 

proline. 

This was prepared from 79d on a 0.14 mmol scale following the method described for 
If. The product was isolated in 45% yield (45 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A t R =18.5' >98% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=707 [M+H}+ 
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EXAMPLE 80 




80a Methyl N^(3R)-2^rt-bntyloxycarbonyl.ltt4-tefcrahydroisoquinoIine-3^ 
acetyl }-D-prolinate. 

This was prepared from lb on a 1.25 mraol scale following the method described for 
79c using D-ProOMe. The product was isolated in 43% yield after flash chromatography 
on silica gel (eluant EtOAc:hexane 7030 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.27 
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80b Methyl N-{(3R)-2-{(2R£SM.((2R)-l-tert-butylo^ 

carbonyi>5-phenyi-pyiTolictine.2.carbo 

D-prolinate. 

This was prepared from 80a on a 0.13 mraol scale following the method described tor 
79d. The product was isolated in 100% yield after flash chromatography on silica gel 
(eluantEtOAc:hexane 80:20 v/v). 
Rf (EtOAc:hexane 80:20 v/v) 0. 18 

80c N-{(3R)-2-{(2R5S)-M(2RM-tert-ButyloxyOT^ 

carbonyl)-5-phenyl-pyrroli<Une-2<arbo™ 

D-proUne. 

This was prepared from 80b on a 0.13 mmol scale following the method described for 
If. The product was isolated in 50% yield (49 mg) after flash chromatography on silica 
gel (eluantCHCl3:MeOH:AcOH 50:2:1 v/v/v). 
HPLC System A ^=17.8* >98% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=707 [M+H]+ 

EXAMPLE 81 




81a 81b 



81a Methyl (3R)-2-{(2R^SM.((2R).l-neopentyloxycarbo^ 

carbonyl)-5.phenyl-pviTOtidine-2-cart 

acetate. 

This was prepared from 78b on a 0.27 mraol scale in two steps. 78b was deprotected 
following the method described for lc. and the crude amine was reacted with neopentyl 
chloroformate following the method described for 72a (excluding the final hydrolysis). 
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The product was isolated in 70% yield alter flash chromatography on silica gel (eluant 
EtOAc:peL ether 25:75 v/v). 

81b (3R)-2-{(2R^S)-l-((2R)-l.Neopentyioxyc^^ 

5-phenyl-pynx)Udine-2-carbonyI}.lJJ.4.tetrahydroisoquinoUne-3-aceticadd. 

This was prepared from 81a on a 0.19 raraol scale following the method described for 
If. The product was isolated in 70% yield (82 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. etherrAcOH 50:50:2 v/v/v). 
HPLC System B ^=17.5' >95% 
Mass spec (FAB) m/e=624 [M+H1+ 

EXAMPLE 82 




82a 82b 



82a Methyl (3R)-2-{(2R£SM^(2R)-l^dohexyloxycarlH>^ 

carbonyl)-5.phenyi-pyirotidtae-2<arboOT 

acetate. 

This was prepared from 78b on a 0.27 mmol scale following the method described for 
81a using cyclohexanol instead of neopentyl alcohol The product was isolated in 62% 
yield after flash chromatography on silica gel (eluant EtOAcpet. ether 20:80 v/v). 

82b (3R)-2-{(2R^SM-((2RM-Cydohexyloxycar^ 

carbonyl)-5-phenyl-pyrrolidine-2-carbo 

add. 

This was prepared from 82a on a 0.17 mmol scale following the method described for 
It The product was isolated in 82% yield (86 rag) after flash chromatography on silica 
gel (eluant EtOAc:pet ethenAcOH 50:50:2 v/v/v). 
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HPLC System B t R =18.T >98% 
Mass spec (FAB) m/e=636 [M+H1+ 



EXAMPLE 83 




83a Methyl (3R)-2^(2R^M^<2RMK2-adainantyl)oxyc^ 

2-cartonyl).5-phenyl-pyiTolidta^ 

acetate. 

This was prepared from 78b on a 0.27 ramol scale following the method described for 
81a using 2-adamamanol instead of neopentyl alcohol. The product was isolated in 72% 
yield after flash chromatography on silica gel (eluant EtOAc:pet ether 20:80 v/v). 

83b (3RW<2R.5SM-((2R).l-(2-Adania^ . 

cart>onyl)-5-phenyI-pynrolidine-^^ 

acid. 

This was prepared from 83a on a 0.19 mmol scale following the method described for 
If. The product was isolated in 66% yield (88 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 50:50:2 v/v/v). 
HPLC System B ^=21.4' >99% 
Mass spec (FAB) m/e=687 [M1+ 
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EXAMPLE 84 




84a (3R)-ia3,4.Tetrahydro.benz[^isoquinoUne-3-carboxyUc acid hydrochloride. 

A mixture of D-Ml-naphmyl)-alanine (5 g, 23.2 mmol). 37% formalin (9 mL) and 
cone. HQ (40 mL) was heated on a steam bath for 30 min. with occasional swirling. 
Farther formalin (6 mL) and HC1 (15 mL) were added and heating was continued for 3 
hrs. The mixture was cooled to 4°C and allowed to stand for 2 hrs. The solid product 
was collected, washed with cold H2O and acetone, and dried over KOH to give the tide 
compound (3.2 g, 52%). 

84b Methyl (3R)-1^3.4-tetrahydro-benz(/lisoquinoline-3^arboxylate hydrochloride. 

This was prepared from 84a on a 6.05 mmol scale following the method described for 
26a. The product was isolated in 43% yield after flash chromatography of the free amine 
on silica gel (eluant EtOAc) and stored as the hydrochloride. 
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84c Methyl (3R)-2.{(2R^S)-l./m.butyioxycarbony|.5-phenyi.pyrroUdine.2. 
carbonyi}-12J.4-teti^ydro.beii2(/]isoquinoiine-3.carboxylate. 

This was prepared from 67b and 84b on a 0.50 rnmol scale following the method 
described for id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eiuant EtOAc:pet. ether 30:70 v/v). 

84d Methyl (3R)-2-{(2It5S).l.((2RVl-rm.butyloxycarbonyl-2 < 3.dihydroindole.2. 

CTbonyl)-5.phenyl-pyrrolicUne-^^ 

3-carboxylate. 

This was prepared from 84c on a 0.41 mmol scale following the method described for 
48b. The product was isolated in 817c yield after flash chromatography on silica gel 
(eiuant EtOAc:pet ether 40:60 v/v). 

84e (3R)-2-{(2R^SM-((2R)-l-/m-ButyioxyOTbon^ 
5.phenyl-pyrroUdJne-2^bonyl}-1^.4-tet^ 
carboxylic acid. 

This was prepared from 84d on a 0.33 mmol scale following the method described for 
If. The product was isolated in 74% yield (157 mg) after flash chromatography on silica 
gel (eiuant EtOAc:pet etherrAcOH 55:45:2 v/v/v). 
HPLC System A t R =23.0" >98% 
Mass spec (FAB) m/e=646 [M+H]+ 
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85e 85f 

85a (3R)-2-/m-ButyIoxycarbonyi-1^.4-tetrahydro-benz(/lisoquinoline-3-carboxyIic 
add. 

This was prepared from 84a on a 6.05 mmol scale following the method described for 
la. The product was isolated in 41% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ethenAcOH 35:65:2 v/v/v). 
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85b Methyl (3R).2-ten.butyloxycarbonyl-1^.4-tetraliydro.ben2(/]isoquinoline-3- 
acetate. 

This was prepared from 85a on a 2.5 mraoi scale following the method described for lb. 
The intermediate diazoketone was isolated in 80% yield after flash chromatography on 
silica gel (eluant EtOAcpet. ether 25:75 v/v), and the product was isolated in 75% yield 
after flash chromatography on silica gel (eluant EtOAc:pet. ether 18:82 v/v). 

85c Methyl (3R).l^Atet^ydro-beii2t/]isoquinoline.3.acetate hydrochloride. 

This was prepared from 85a on a 0.49 mraol scale following the method described for 
lc. The product was used without purification assuming a yield of 100%. 

85d Methyl (3R)-2.{(2R^).l.tert.butyloxycarbonyl-5.phenyl.pyrroUdine.2- 
cartonyl}-l^,4.teti^ydro-beiiz(/]isoquinoline.3-acetate. 

This was prepared from 67b and 85c on a 0.49 ramol scale following the method 
described for Id. The product was isolated in 81% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 30:70 v/v). 

85e Methyl (3R)-2-{(2R4SM-((2RM^m.butyloxy^ 

carbonyl).5;phOTyl.pyrrolidine.^^ 

3-acetate. 

This was prepared from 85d on a 0.40 ramol scale following the method described for 
48b. The product was isolated in 87% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ether 40:60 v/v). 

85f (3R)-2-{(2R^)-M(2R).l-tert.Butyloxyc^^ 

5.phenyl-pyiroh-dine.2-carbon^^ 

add. 

This was prepared from 85e on a 0.36 ramol scale following the method described for 
If. The product was isolated in 64% yield (151 rag) after flash chromatography on silica 
gel (eluant EtOAc:pet. ethenAcOH 55:45:2 v/v/v). 
HPLC System A t R s24. 1' >99% 
Mass spec (FAB) m/e=560 [M+H-BOq+ 
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EXAMPLE 86 




86a Ethyl (2R).2-^/t-butyloxycarbonylaraino-5-oxo-6-phenyI-hexanoate, 

To a stirred solution of ethyl N-BOC-D-pyroglutamate (2,06 g, 8 mmol) in THF (10 
mL), cooled to -78°C under to. was added dropwise a solution of benzylmagnesium 
chloride in THF (5 mL* 2N, 10 mmol). The mixture was allowed to warm to room 
temperature over 1 hr., and was then poured into 5% aq. KHSO4. The mixture was 
extracted with EtOAc, and the organic phase was washed with satd. KHCO3 m & brine * 
filtered (Whaiman R IPS phase separator), and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant EtOAcrpeL ether 30:70 v/v) to give 
the title compound (L5 g, 54%). 



WO 93/20099 



PCT/GB93/00614 



125 

l H NMR 5 1.28 (3H.U=7Hz); 1.47 (9H.S); 3.73 (2H.s); 4. 19 f2H.q J=7Hz) 

86b Ethyl (2IL5S)-5-benzyl-pyrrolidine-2-carboxyiate. 

A solution of 86a (1.5 g, 4.3 mraol) in CH 2 Ch (20 mL) and TFA (20 mL) was stirred 
at 0°C for I nr. then concentrated in vacuo, finally with CCI4 azeotrope. The residue 
was taken up in EtOH (30 mL). To this solution was added AcOH (3 mL), then 
diisopropylethylamine (0.87 mL. 5 mmol) and finally NaBH 3 CN (0.82 g, 13 ramol) in 
three portions. The mixture was stirred at room temperature for 3 nr., then the solvent 
was evaporated in vacuo. The residue was partitioned between EtOAc and satd. KHCO3, 
and the organic phase was washed with brine, filtered (Whatman R IPS phase separator), 
and concentrated in vacuo. The residue was purified by flash chromatography on silica 
gel (eluant EtOAc:peL ether 60:40 v/v> to give the title compound (410 mg. 41%). 
*H NMR 8 1.28 (3RtJ=7Hz); 175 (lRddJ=14,7Hz); 2.89 (lH,ddJ=14,7Hz); 4.19 
(2H.q.J=7Hz) 

86c Ethyl (2R^SKM(2RM-tert-butyloxycarbo^ 
benzyl-pyrrolidine-2-carboxylate. 

This was prepared from 86b on a 1.76 mmol scale following the method described for 
48b. The product was isolated in 867c yield after flash chromatography on silica gel 
(eluant EtOAcrpeL ether 25:75 v/v). 

86d (2R^SM-((2RM-tert-Butyloxycarbonyl-2J-di^ 
benzyi-pyrrolidine-2«carboxylic acid. 

This was prepared from 86c on a 1.51 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

86e Methyl (3R)-2-{(2R^S)-H(2RVl-<m-butyloxycari>onyI.23-dihydroindole-2- 
carbonyl>5-benzyl-pyrrolidine-2^rtow^ 

This was prepared from lc and 86d on a 0.50 mmol scale following the method 
described for Id. The product was isolated in 97% yield after flash chromatography on 
silica gel (eluant EtOAc.pet. ether 40:60 v/v). 
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86f (3R)-2-{(2R^S)-M(2R)-l-/m-Butyioxyc^ 

5-benzyi-pyrrolidine-2-carbonyI hl^.3.4-tetrahydroisoquinoIine-3-acetic add. 

This was prepared from 86e on a 0.49 ramoi scale following ihe method described for 
If. The product was isolated in 49% yield (150 mgj after flash chromatography on silica 
gel (eluant EtQAcpet. ether AcOH 60:40:2 v/v/v). 
HPLC System A ^=15.2' >99% 
Mass spec (FAB) ra/e=624 [M+H1+ 

EXAMPLE 87 




87e 



87f 
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87a Ethyl (2R)>3.4>dihydro>5-(2-napbthyiV2H*pyrrole«2-carboxylate. 

To a stirred solution of ethyl N-BOC-D-pyrogluiaraaie (2.06 g, 8 ramoi) in THF (10 
raL), cooled to -78°C under N 2 , was added dropwise a solution of 2-rmphthylmagnesiura 
chloride in THF (5 mL. 2M 10 mraol). The mixture was allowed to warm to room 
temperature over 1 nr.. and was then poured into 5% aq. KHSO4. The mixture was 
extracted with EtOAc. and the organic phase was washed with satd. KHCO3 ^d brine, 
filtered (Whatman 11 IPS phase separator), and concentrated in vacuo. The residue was 
taken up in CH 2 C1 2 (20 mL) and TFA (20 mL) and stirred at 0<>C for 1 nr. then 
concentrated in vacuo, finally with CCI4 azeotrope. The residue was taken up in satd. 
KHC03 and extracted twice with EtOAc. The combined organic phases were washed 
with brine, filtered (Whatman* IPS phase separator), and concentrated in vacuo. The 
residue was purified by flash chromatography on silica gel (eluant EtOAc:peL ether 20:80 
then 40:60 v/v) to give the title compound (605 mg, 28%). 
iH NMR 8 1.43 (3H,U=7H2); 4.41 (2RqJ=7Hz); 5.04 (lHjn) 

87b Ethyl (2IWS)-5.(2.naphthyl).pyiToKdine-2-carboxylate. 

This was prepared from 87a on a 2.27 mmol scale following the method described for 
30a. The product was isolated in 56% yield after flash chromatography on silica gel 
(eluant EtOAepeL ether 30:70 v/v). 

l H NMR 8 1.43 (3H.U=7Hz): 4.08 (lH.m); 4.35 (2H.qJ=7Hz); 4.48 (lH.m) 

87c Ethyl (2R£SM-((2R)-l-tert-batyloxycarbonyN^ 
(2-naphthyl)-pyrrolidine-2-carboxylate. 

This was prepared from 87b on a 1.26 mraol scale following the method described for 
48b. The product was isolated in 99% yield after flash chromatography on sihca gel 
(eluant EtOAc:pet. ether 30:70 v/v). 

87d (2R^S)-l^(2R)a^it-Butyloxy<»bonyl.23^ydroindole.2-carbonyl)-5-(2. 
naphthyl)-pyrrolidine-2-carboxylicacid. 

This was prepared from 87c on a 1.25 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 
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87e Methyl (3R)-2-{(2R^SH-((2RM-/m-butyloxyc^^ 

carbonyi)-5-(2-naphthyl)-pyirolidine-2^rbo 

carboxylate. 

This was prepared from 26a and 86d on a 0.31 mmoi scale following the method 
described for Id. The product was isolated in 95% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

87f (3R)-2-{(2R4SH-((2RH-/ert-Butyloxycarbo 

5-(2-iraphthyl)-pyrrou'dine-2-carbonvI^^ 

add. 

This was prepared from 87e on a 0.30 mmol scale following the method described for 
If. The product was isolated in 48% yield (93 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ether AcOH 60:40:2 v/v/v). 
HPLC System A t R =16.5' >98% 
Mass spec (FAB) m/e=646 [M+H] + 
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88d 



88a Ethyl (2S^RVl.((2R)>l^n-btttyloxycaitonyi-2J^ljliydroindole-2^^onyl).5- 
phenyl-pyrrolidine-2-carboxylate. 

This was prepared from ethyl (2S^)-5-phenyl-pyrrolidine-2-caxboxylate (the 
enantioraer of 30a) following the method described for 48b. The product was isolated in 
97% yield after flash chromatography on silica gel (eluant EtOAcrhexane 35:65 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.27 

88b (2S4R)-1-((2R)- l-/e/f-Butyloxycarbonyl-23-dihydroindole-2-carbonyl)-5- 

phenyi-pyrrolidine-2-carboxyIicacid. 

This was prepared from 88a following the method described for If. The product was 
isolated in 69% yield and was used without further purification. 
Rf (EtOAc:hexane:AcOH 80:20:2 v/v/v) 0.38 
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88c Methyl (3R)-2-{(2S^RM-((2RM-tert-butyloxy^ 

carbonyl)-5.phenyi.pyrroiidine-2-carbonyi}.l^J,4-teti^ydroiso 

carboxylate. 

This was prepared from 26a and 88b on a 0.20 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 50:50 v/v). 
Rf (EtOAc:hexane 50:50v/v) 0.24 

88d (3R)-2-{(2S£R)-l-((2R)-l-tert-Butyto^ 
5-phenyi-pyiroUcline-2-cai1ionyl}-1^.4-tetrahydroisoq 

This was prepared from 88c on a 0.20 mmol scale following the method described for 
If. The product was isolated in 55% yield (66 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =19.8* >98% 
Mass spec (FAB) m/e=595 [M] + 



EXAMPLE 89 




89a 89b 



89a Methyl (3RW(2S^M^(2R)-l-tert-butyIoxycarton 

carbonyD-5-phenyl-pyiTolidine-2~carto 

acetate. 

This was prepared from 1c and 88b on a 0.20 mmol scale following the method 
described for Id. The product was isolated in 87% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 50:50 v/v). 
Rf (EtOAc:hexane 50:50v/v) 0.26 
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89b (3R)-2-{(2S^R)-l.((2R).l./m.Butyloxycarbonyl.23.dihydroindoIe-2-carbonyi^ 
5-phenyl-pyrroUdine.2.carbonyl}.1^3.4-tetrahydroisoquinoiine-3-aceticacid. 

This was prepared from 89a on a 0.17 mmol scale following the method described for 
If. The product was isolated in 53% yield (55 rag) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A v=20.3* >95% 
Mass spec (FAB) m/e=610 [M+HJ+ 



EXAMPLE 90 




90a Methyl N-phenethyl-N-((2R)-l^/t.butyloxycarbonyI-23Kimydroindole-2- 
carbonyO-giytinate. 

This was prepared from 32a and 48a on a 0.70 mmol scale following the method 
described for Id. The product was isolated in 88% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 25:75 v/v). 

90b N-Phenettayl-N-((2RM-tert-butyloxycarb^^ 
glycine. 

This was prepared from 90a on a 0.50 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 
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90c Methyl (3R)-2-{N-phenethyi-N-((2R)-l-r^ 
2-carbonyl)-glycyl}-1^3.4-t^ 

This was prepared from 90b and 26a on a 0.50 mmol scale following the method 
described for Id. The product was isolated in 54% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ethenAcOH 35:65:2 v/v/v). 

90d (3R)-2-{N-Phenethyl-N-((2R)-l-fm-bufr^^ 
carbonyl)-glycyl}-1^3.4-teti^ydroisoqtunoUne-3^^boxy0cad± 

This was prepared from 90c on a 0.27 mmol scale following the method described for 
If. The product was isolated in 72% yield (1 14 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 55:45:2 v/v/v). 
HPLC System A ^=19.9' >99% 
Mass spec (FAB) m/e=584 [M+H]+ 

EXAMPLE 91 




91a Methyl N-3-phenyIpropyl-N4(2R).l-ten.bu 
carbonyO-glytinate. 

This was prepared from 44a and 48a on a 3.52 mmol scale following die method 
described for Id. The product was isolated in 55% yield after flash chromatography on 
silica gel (eluant EtOAcihexane 40:60 v/v). 
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Rf (EtOAc:hexane 40:60 v/v) 0.31 

91b N -3-PhenyIpropyi-N.f(2R).l.tert.butyloxycarbonyi.23.dihydroindole-2- 
carbonyO-glydne. 

This was prepared from 91a on a 0.98 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

91c Methyl (3R)-2.{N-3.phenylpropyl.N^(2R)-l.tert.batyIoxycarbonyl.2^. 
dihydroindoIe-2.carbonyl)-gly^ 

This was prepared from 26a and 91b on a 0.98 mmol scale following the method 
described for Id. The product was isolated in 25% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0. 17 

91d (3R)-2.{N-3-Phenylpropyl-N-<(2RM^ 
carbonyl)-glycyI}.l^AtetrahydniisoqirinoBne-3^boxyKcacld. 

This was prepared from 91c on a 0.25 mmol scale following the method described for 
If. The product was isolated in 43% yield (65 mg) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 70:30: 1 v/v/v). 
HPLC System A ^=20.1' >98% 
Mass spec (FAB) ra/e=598 [M+H1+ 
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EXAMPLE 92 




92a Methyl N-benzyl-glycinate. 

This was prepared from benzyiamine on a 4.58 mraol scale following the method 
described for 32a. The product was isolated in 95% yield and used without further 
purification. 



92b Methyl N-benzyI-N-((2RM-tert-bu^ 
carbonyD-glydnate. 

This was prepared from 92a and 48a on a 4.37 mmoi scale following the method 
described for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel (eluant EtOAcihexane 40:60 v/vK 
Rf (EtOAcrhexane 40:60 v/v) 0.38 
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92c . N-BeiuyI-N-((2R)-l-te/t.butyloxycarbony|.23.dihydroindole-2-carbonyi). 
glycine. 

This was prepared from 92b on a 1.43 raraoi scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

92d Methyl (3R)-2-{N-benzyl-N-((2R)-l-/m-b^ 
carbonyi).glycyl}.l^,4-tetrahydroisoquinoline-3-acetate. 

This was prepared from lc and 92c on a 1.43 mmol scale Mowing the method 
described for Id. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.18 

92e (3R)-2-{N-Benzy|.N.((2RM^rt.butylox^ 
carbonyl).glycyl}.l^,4-tetrahydroisoquinoUne-3-aceticacid. 

This was prepared from 92d on a 1.07 mmol scale following the method described for 
If. The product was isolated in 59% yield (374 mg> after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 65:35:1 v/v/v). 
HPLC System A t R =19.4' >95% 
Mass spec (FAB) m/e=584 [M+H1+ 

EXAMPLE 93 




93a 93b 

93a Methyl (3R)-2-{N-phenethyl-N.((2RM-/m.b^ 
2-carbonyl)-glycyl}-l^AtetrahydroisoquinoUne-3-acetate. 

This was prepared from lc and 90b on a 0.41 mmol scale following the method 
described for Id. The product was isolated in 83% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
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93b (3RV2-{N.Phenethyi-N-((2R)-l-fm.butyioxy<^ 
carbonyI)-giycyl}-lX3.4-tetrahydroisoquinoiine-3-aceticacid. 

This was prepared from 93a on a 0.34 ramol scale following the method described for 
If. The product was isolated in 54% yield (110 rag) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 40:60:2 v/v/v). 
HPLC System B 1^=15.0' >95% 
Mass spec (FAB) m/e=598 [M+H1+ 



EXAMPLE 94 




94a 94b 



94a Methyl (3R)-2.{N.3.Phenylpropyl.N-((2R).l^rt-butyloxycarbonyl-2^. 
dihydroindole-2-carbonyl)-glycyl}-1^.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from lc and 91b on a 0.98 ramol scale following the method 
described for Id. The product was isolated in 68% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 45:55 v/v). 
Rf (EtOAcrhexane 4555 v/v) 0. 15 

94b (3R)-2-{N-3-Pheiwipropyl-N^(2RM.tert^ 
carbonyl)-glycyl}-1^3.4-tetrahydroisoquinoline-3-aceticacid. 

This was prepared from 94a on a 0.67 mmol scale following the method described for 
If. The product was isolated in 55% yield (228 mg) after flash chromatography on silica 
gel (eluant EtOAcmexaneiAcOH 60:40:1 v/v/v). 
HPLC System A ^=21.0' >98% 
Mass spec (FAB) ra/e=6 1 1 [Ml + 
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EXAMPLE 95 



H 




95d 95e 



95a Methyl 3-phenethylamino-propanoate. 

This was prepared from phenylacetaldehyde and 0-alanineOMe on a 2.25 mmol scale 
following the method described for 42a. The product was isolated in 40% yield after 
flash chromatography on silica gel (eluant CHCl3:MeOH:AcOH 35:2: 1 v/v/v). 

95b Methyl 3-{N-phenethyl-N-((2R).l-tert-butyloxycarbonyl-23-dihyclroindole-2- 
carbonyl)- amino }-propanoate. 

This was prepared from 40a and 95a on a 0.92 mmol scale following the method 
described for Id. The product was isolated in 63% yield after flash chromatography on 
silica gel (eluant EtOAchexane 25:75 v/v). 
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95c 3-{N-Phenethyi-N-((2R)-l-tert-butrt^ 
aminos-propanoic acid. 

This was prepared from 95b on a 0.59 raraol scale following the method described for 
If. The product was isolated in 54% yield after Hash chromatography on silica gel 
(eiuant EtOAc:hexane:AcOH 50:50: 1 v/v/v). 
HPLC System A t R =15.9' >98% 
Mass spec (FAB) m/e=439 [M+H] + 

95d Methyl (3R)-2-{3-{N-phenethyl-N-((2R).l-tert^^^ 

dfoydroindoIe-2-carfaonyl)-an^^ 

acetate. 

This was prepared from 26a and 95c on a 0.15 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eiuant EtOAc:hexane 60:40 v/v). 
Rf (EtOAcmexane 70:30 v/v) 038 

95e (3R)-2-{3-{N-PhenethyI-N-((2RM-te/t-^^ 
carbonyl)-aim'no}-propanoyl}-ia3Atetraty 

This was prepared from 95d on a 0.15 mmol scale following the method described for 
If. The product was isolated in 56% yield (50 mg) after flash chromatography on silica 
gel (eiuant EtOAc:AcOH 100:2 v/v). 
HPLC System A ^=19.3' >95% 
Mass spec (FAB) ra/e=598 [M+H] + 



EXAMPLE 96 




96a 



96b 
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96a Methyl(3R)-2-{N-phenethyl.N^^ 
carbonyl)-glycyl^l^3.4-tetrahydroisoquinoline-3-acetate. 

This was prepared from 93a and benzyl chloror'ormate on a 0.46 mmol scale following 
the method described for 81a. The product was isolated in 100% yield and used without 
further purification. 
Rf (EtOAc:peL ether 40:60 v/v) 0.17 

96b (3RWN-Phenethyl-N-((2RH-bei^ 
carbonyi)-glycy]}-1^3,4<tetrahydroisoqiiinoline>3-aceticacid. 

This was prepared from 96a on a 0.46 mmol scale following the method described for 
If. The product was isolated in 67% yield ( 194 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 55:45:1 v/v/v). 
HPLC System B ^=14.8' >98% 
Mass spec (FAB) ra/e=441 [M+H-Cmi]+ 

EXAMPLE 97 




97a Methyl (3R)-2.{N.phenethy|.N.((2R).l.neopeiityloxycarbonyl.2J. 

dihydnrindole-2^bonyl)-glycy0^ 

This was prepared from 93a on a 0.46 mmol scale following the method described for 
81a. The product was isolated in 100% yield and used without further purification. 
Rf (EtOAc:peL ether 40:60 v/v) 0.21 

• 

97b (3RWN-Phmethyl-N^(2RM-neopentyIoxycarton 
carbonyl)-glycyl}-1^3,4-tetrahydroisoquinoljne-3-aceticadd. 

This was prepared from 97a on a 0.46 mmol scale following the method described for 
If. The product was isolated in 35% yield ( 101 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 50:50: 1 v/v/v). 
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HPLC System B ^=16.2* >90% 
Mass spec (FAB) m/e=612 [M+H1+ 

EXAMPLE 98 




98a 98b 



98a Methyl (3R)-2-{N-phenethyI-N-((2R)-l-cydohexyIoxycarbonyl-23- 
dihydroindole-2-carbonyl)-giycyI}-l^,4-tetrahydroisoquinoUne-3^ 

This was prepared from 93a on a 0.46 ramol scale following the method described for 
82a. The product was isolated in 100% yield and used without further purification. 

98b (3R)-2-{N.Phenethyl.N-((2R)a^ydohexyIoxycarbonyl.23-dihydroindole-2- 
carbonyl)-gjycyl}-1^3,4-tetnihydroisoquinoline-3.ace tic acid. 

This was prepared from 98a on a 0.46 mmol scale following the method described for 
If. The product was isolated in 25% yield (74 rag) after flash chromatography on silica 
gel (eluant EtOAcpet. ether:AcOH 50:50:1 vAr/v). 
HPLC System B ^=17.6* >90% 
Mass spec (FAB) m/e=624 [M+H] + 
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a 




999 99f 

99a 3-ChJorophenyiacetaldehyde. 

This was prepared from 3-chlorophenethyl alcohol on a 9.58 mmol scale using the 
standard Swem oxidation conditions (A.J. Mancuso et al, J.Org.Chem., 43, 2480, 1978). 
The product was used without purification assuming a yield of 100%. 



99b Methyl N-3-chlorophenethyi-glycinate. 

This was prepared from 99a on a 9.58 mmol scale following the method described for 
42a. The product was isolated in 5.5% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 80:20 v/v). 
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99c Methyl N-3^orophenethyl-N-((2R)-l-im.butyioxyc^^ 
2-carbonyl)-glycinate. 

This was prepared from 99b and 48a on a 0.50 raraoi scale following the method 
described for Id. The product was isolated in 47% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAc±exane 40:60 v/v) 029 

99d N-3-CWorophenethyI-N-((2R)-l-tert-butyloxy<^bonyl-2^.(Uhydroindole-2- 
carbonyO-glycine. 

This was prepared from 99c on a 0.24 ramol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

99e Methyl (3R)-2-{N-3-cWorophenethyl-N-((2RM^ 
dihydroindole-2-carbonyl)-glycyl}-ia^,4-tetrahydroisoqiiinoUne-3-acetate. 

This was prepared from lc and 99d on a 0.12 mmol scale following the method 
described for Id. The product was isolated in 23% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 45:55 v/v). 
Rf (EtOAcmexane 50:50 v/v) 0.25 

99f (3R)-2-{N-3-CMorophenethyl-N-((2RH-*e/f-bu^^ 
dihydroindole-2-carbonyl)-gIycyl}-1.23Ate 

This was prepared from 99e on a 0.028 mmol scale following the method described for 
If. The product was isolated in 71% yield (12 mg) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 65:35:2 v/v/v). 
HPLC System A ^=22.0' >80% 
Mass spec (FAB) m/e=632 [M+H]+ 
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EXAMPLE 100 



100a 



H 3 C1 V CH3 ^ H 3 H 3 c4*CH 3 

013 100b ^ 100c 




100a Methyl N^2-oxo-2-phenyiethyl)-glycinate. 

This was prepared from 2^aininoacetophenone hydrochloride on a 11.6 ramol scale 
following the method described for 32a. The product was isolated in 83% yield after 
flash chromatography on silica gel (eluant EtOAc:pet.ether 90: 10). 
lH NMR 8 3.56 (2H,s); 3.70 (3Iis); 4.20 (2H,s); 7.4-7.6 (3Hjn); 7.9-8.0 (2Rm) 

100b Methyl NK2-oxo.2-phenylethyl)-N-((2R).l.te/t.butyIoxycarbonyl.23. 
dihydroindole-2-carbonyi)-glydnate. 

This was prepared from 100a and 48a on a 0.97 ramol scale following the method 
described for Id. The product was isolated in 62% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 35:65 v/v). 
Rf (EtOAc.-peL ether 35:65 v/v) 0.31 
l H NMR 8 1.56 (9BUs); 3.74.(3H.2s) 
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100c N-(2-Oxo-2-phenyierayl).N.((2RM-tefr-but^ 
carbonyD-glytine. 

This was prepared from 100b on a 0.61 mmoi scale following the method described for 
If. The product was isolated in 84% yield and used without further purification. 

lOOd Methyl (3R)-2-{N-(2M>xo-2-phenylemyl)-N^(2RM 
dihydroindoIe-2<arboiiyl)-glycyl}-l^ 

This was prepared from lc and 100c on a 0.52 mmol scale following the method 
described for Id. The product was isolated in 49% yield after flash chromatography on 
silica gel (eluantEtOAc:pet. ethenAcOH 40:60:1 v/v/v). 
!H NMR S 1.56 (9IUs); 3 .55 (3&2s) 

lOOe (3R)-2-{N-(2.0xo-2-phenylethyl)-N-((2R)-l-tert-butyloxycarbonyl-23. 
dmydroindole-2-carbonyl)-glycyI}-l^,4-teti^ydroisoquinoKne-3-aceticadi 

This was prepared from lOOd on a 0.26 mmol scale following the method described for 
If. The product was isolated in 71% yield (1 13 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 70:30: 1 v/v/v). 
HPLC System B ^=13.4' >98% 
Mass spec (FAB) m/e=6 12 [M+HJ+ 
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EXAMPLE 101 

H 

H H 



101a 




101a Methyl N-(2-(3-Indolyl)ethyl).glydnate. 

This was prepared from tryptamine hydrochloride on a 5.0 ramol scale foUowing the 
method described for 32a. The product was used without purification, assumine a yield . 
of 100%. 



101b Methyl N^2-(3-Indolyl)ethyl).N.((2R).l.te/t.butyloxycarbony|.23. 
dihydroindole-2-carbonyl)-gIyrinate. 

This was prepared from 101a and 48a on a 1.0 ramol scale foUowing the method 
described for Id. The product was isolated in 44% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ethenAcOH 50:50:2 v/v/v). 
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101c ^2-(3Jndolyl)ethylHN.((2RM./m.bu^^ 
carbonyD'giytine. 

This was prepared from 101b on a 0.44 raraol scaie foUowing the method described for 
If. The product was isolated in 40% yield after flash chromatography on silica gel 
(eluant EtOAcrpet. ethenAcOH 50:50:2 v/v/v). 
HPLC System A t R =10.5' >99% 
Mass spec (FAB) m/e=464 [M+H] + 

lOld Methyl (3R)-2-{N^2-(3^ndolyI)ethyl).N.((2R).l-te/t.butyloxycarbonyl-2^. 
<^ydroindole-2^^onyl^gIy^ 

This was prepared from lc and lOld on a 0.08 ramol scale foUowing the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica get (eluant EtOAcAexane 55:45 v/v). 
Rf (EtOAcmexane 55:45 v/v) 0.30 

101e ( 3R >W(2.(3-fadolyl)efoyl).N^ 
dtoydroindole-2^bonyl).gly^^ 

This was prepared from lOld on a 0.08 mmol scale foUowing the method described for 
If. The product was isolated in 56% yield (28 mg) after flash chromatography on sUica 
gel (eluant EtOAcAexane^cOH 70:30:2 v/v/v). 
HPLC System A ^=18.2' >95% 
Mass spec (FAB) m/e=659 [M+Na] + 

EXAMPLE 102 




102a 102b 
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102a Methyl (3R)-^{N.phenelhyl.N.((2R).^telT.butyloxycarbonvl.2^. 

dihydroindole-2-carbonyl^ 

carboxylate. 

This was prepared from 90b and 84b on a 0.46 mmol scale following the meihod 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

102b (3R)-2-{N-Phenethyl-N-((2RM^^ 
carbonyl>gIycyl}.l^^tet^ 

This was prepared from 102a on a 0.32 mmol scale following the method described for 
If. The product was isolated in 68% yield (138 mg> after flash chromatoaraphv on sUica 
gel (eluant EtOAc:peL ethenAcOH 60:40:2 v/v/v). 
HPLC System A ^=22.1" >98% 
Mass spec (FAB) m/e=634 [M+H]+ 



EXAMPLE 103 



85c + 90b ■ 



O-^O ° o^N 



H^C'f'CB, 
CH 3 " 




— ► o-^i 



H 3 c4 k CH 3 
CH 3 




103a 



103b 



103a Methyl (3R)-2-{N.phenethyl.N.((2R).l-tert.butyloxycarbonvl-23. 
dfoydroindoIe-2-carbonyl)-g^^^^ 

This was prepared from 90b and 85c on a 0.48 mmol scale following the method 
described for Id. The product was isolated in 85% yield after flash chromatography on 
silica gel (eluant EtOAepet. ether 40:60 v/v). 

103b (3R)-2-{N-Phenethyl-N-((2RM-/m-b^^ 
cartonyl)-gly<7l}-1^4-tetrahy<^ acid. 

This was prepared from 103a on a 0.41 mmol scale following the method described for 
If. The product was isolated in 74% yield (196 mg) after flash chromatography on silica 
gel (eluant EtOAepet. ethenAcOH 55:45:2 v/v/v). 
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HPLC System A t R =22.4' >98% 
Mass spec (FAB) m/e=648 [M+H1+ 



EXAMPLE 104 




1048 104f 



104a Methyl (2RVl-tert-butyloxycarbonyI-23-dihydrofndole-2-carboxylate. 

To a stiiied solution of 48a (i.05 g. 4 mmol) and 4^iimethylaminopyridine (50 mg, 0.4 
mmoi) in ClfrCh (20 mL) and MeOH (10 mL) was added WSCD.HQ (1.54 g, 8 mmol). 
The mixture was stirred at room temperature for 3 hrs. and then concentrated in vacuo. 
The residue was partitioned between EtOAc and fhO. and the organic phase was washed 
with 10% KHSO4, satd. KHCO3 and brine, filtered (Whatman* IPS phase separator), and 
concentrated in vacuo to give the title compound (0.89 g, 80%) as an oil which was used 
without further purification. 
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104b Methyl N.((2RM^m-butyloxycarbo^^ 

This was prepared from 104a and GlyOMe on a 3.2 mmol scale followine the method 
described tor 31a The product was isolated in 33% yield after tlash chroraatofiraphv on 
silica gel (eluant EtOAc:hexane 20:80 then 40:60 v/v). 
Rf (EtOAchexane 25:75 v/v) 0.08 

104c Methyl N-pivaioy|.N«2R).l^ 
methyO-glycinate. 

To an ice-cold stirred solution of 104b (70 mg. 0.22 mmol) and diisopropylethylamine 
(0.15 mL, 0.9 mmol) in CH 2 C1 2 (10 mL) was added pivaloyl chloride (80 mL. 0.66 
mmol). The mixture was stirred at 0<>c for 2 his. and then concentrated in vacuo The 
residue was partitioned between EtOAc and H 2 0, and the organic phase was washed with 
10% KHS0 4 , satd. KHCO3 and brine, filtered (Whatman* IPS phase separator) and 
concentrated in vacuo. The residue was purified by flash chromatography on silica *el 
(eluant EtOAcrhexane 40:60 v/v) to give the title compound (67 mg, 75%). 
Rf (EtOAcrhexane 50:50 v/v) 0.34 

g^ydne. N " Pl ^° y, * N "'^ 

This was prepared from 104c on a 0.17 mmol scale Mowing the method described for 
If. The product was used without purification, assuming a yield of 100%. 

104e Methyl GRWN.pivaloyl^ 

2-methyl)-glycyl}.l^,4-teti^ydroisoquinoline.3-acetate. 

This was prepared from 104d and 1c on a 0.17 mmol scale following the method 
described for Id. The product was isolated in 65% yield after flash chromatography on 
silica gel (eluant EtOAchexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.25 

104f < 3R WN.Kvaioyl-N^^ 

methyl).glycvi^W,4.ted^ydroisoquinoUne.3.aceticadd. 

This was prepared from 104e on a 0. 1 1 mmol scale following the method described for 
If. The product was isolated in 50% yield (31 rag) after flash chromatography on silica 
gel (eluant EtOAc±exane^AcOH 60:40: 1 v/v/v). 
HPLC System A ^=18.0' >98% 
Mass spec (FAB) m/e=564 [M+H]+ 
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EXAMPLE 105 




105a 3^Benzyloxycarbonylaniino).naphthalene.2<arboxyiic acid. 

To a stirred suspension of 3-aminonaphthalene-2-carboxyUc acid (4.22 g, 22.5 mmol) in 
H 2 0 (37.5 mL) was added 5N NaOH (4.95 mL. 24.8 mmol). The resulting solution was 
cooled in ice then treated alternately with benzyl chloroformate (4 mL. 28.3 mmol) and 
2N NaOH (14 mL, 28 mmol) in five equal portions. Acetonitrile (50 mL) was added and 
the mixture was stirred at room temperature overnight then concentrated in vacuo. The 
residue was partitioned between EtOAc and 0.3M KHSO4. and the organic phase was 
washed with 0.3M KHSO4, H2O and brine. Altered (Whatman R IPS phase separator), and 
concentrated in vacuo. The residue was purified by recrystallisation from acetonitrile to 
give the title compound (3.09 g, 42%). 

105b Methyl (3R)-2^3^enzyIoxycarbonyiai^ 
tetrahydroisoquinoline-3- acetate. 

This was prepared from 105a and lc on a 0.78 mmol scale following the method 
described for Id. The product was isolated in 76% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 
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105c Methyl (3RW3-((2RM-/e/t-butyloxy^ 
carbonytanBno)-naphthalM^^ 

This was prepared from 105b and lc on a 0.59 mmol scale following the method 
described for Id. The starting material 105b was deprotected prior to coupiins by 
catalytic hydrogenolysis over 5% Pd-on-C in 1% v/v AcOH/MeOH as solvent for 90 niin 
The product was isolated in 66% yield after flash chromatography on silica gel (eluant 
EtOAcrpet ether 40:60 v/v). 



105d (3R)-2-{3^(2RM.fm.Butyloxyc^^ 
iraphthaIene-2<arbonyl}.UA4.teti^ydroisoquinc»Une-3-acetic add. 

This was prepared from 105c on a 0.39 mmol scale Mowing the method described for 
If. The product was isolated in 52% yield (123 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
HPLC System B ^=14.2* >95% 
Mass spec (FAB) m/e=606 [M+H]+ 

EXAMPLE 106 



105a 




106a 
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106a Methyl (3R)-2-{3-(benzyloxycarbonyiai^ 
tetrahydroisoquinoiine-3-carboxylate. 

This was prepared from 105a and 26a on a 1.22 mmol scale following the method 
described for Id. The product was isolated in 64% yield after flash chromatography on 
silica gel (eiuant EtOAcrpeL ether 30:70 v/v). 

106b Methyl (3R)-2-{3.((2R).l^i^utyloxyc»to 

carbonyianrino)-iiaphthalene-2-cart^ 

carboxyiate. 

This was prepared from 106a and 48a on a 0.78 mmol scale following the method 
described for 105c The product was isolated in 47% yield after flash chromatography on 
silica gel (eiuant EtOAc:pet, ether 30:70 v/v). 

106c (3R)-2-{3-((2RM^rt-ButyloxycarbonyM 
raphthaleiie-2-carbonylHtt4-tetrahy add. 

This was prepared from 106b on a 0.38 mmol scale following the method described for 
It The product was isolated in 70% yield (159 mg) after flash chromatography on silica 
gel (eiuant EtOAcipet, ethenAcOH 70:30:1 v/v/v). 
HPLC System B ^=14.1' >95% 
Mass spec (FAB) ra/e=592 [M+H] + 
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EXAMPLE 107 




'•to 



107a 





H,C^CH3 
" CH 3 



0^0 ° O^N 



HiC'fcH, 
CH 3 




107b 



107c 



O^OH 



107a Methyl (aRV^CZRVl-ben^loxycarbonyl^phenyl^^ydropyrrole-l. 
carbonyl}.lA3,4-tetrahydroisoquinoUne-3.acetate. 

TWs was prepared from lc on a 1.3 raraol scale following the method described for Id 
using (2RM-Denzyloxycarbonyl^phenyl-2,5^^ acid (J. 

Krapcho et JMedChem.. 31. 1148, 1988) instead of N-BOC-abeiizyl-threonine. 
The product was isolated in 48% yield after flash chromatography on silica gel (eluant 
EtOAc:hexane 55:45 v/v) 



107b Methyl (3R>-2-{(2RM-(<2R)-l^/*.b U tylo^^ 

carbonyl)^phenyI-2^ihydropyi™i^ 

3-acetate. 

This was prepared from 107a and 48a on a 0.63 mmol scale following the method 
described for Id. The starting material 107a was deprotected prior to coupling by 
treatment with 45% HBr in AcOH for 90 min. The product was isolated in 27% yield 
after flash chromatography on silica gel (eluant EtOAc:hexane 30:70 v/v). 



WO 93/20099 



PCI7GB93/00614 



154 

107c (3R)-2-{(2R)-l-((2R)-l-te^ButyloxycarbonyI-^ 

phenyl-2^-dihydropyrroie-2-car bony i }- l^3.4-tetrahydroisoquinoiine-3-acetic add. 

This was prepared from 107b on a 0.17 ramol scale following the method described for 
If. The product was isolated in 40% yield (41 mg) after flash chromatography on silica 
gel (eluantEtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B t R =l4.4' >95% 
Mass spec (FAB) m/e=508 [M+H] + 



EXAMPLE 108 




108a Methyl (2R^S)-l-/ert-batyloxycarbonyl-5-phenyi-pyrrohdine-2-carboxylate. 

This was prepared from 67b on a 1.0 mmol scale following the method described for 
104a. The product was used without purification, assuming a yield of 100%. 

108b Methyl (3R)-2-{(2R3S)-l-fm.butyIoxycari)onyI.5.phenyl-pyiToUdine-2. 
methyI}-lA3,4-tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 108a and 26a on a 1.0 mmol scale following the method 
described for 31a. The intermediate aldehyde was isolated in 58% yield after flash 
chromatography on silica gel (eluant ElOAcrpeL ether 20:80 v/v). The product was 
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isolated in 50% yield (based on a 0.58 mmol scale for the second pan of the preparation) 
alter flash chromatography on silica gel (eluant EtOAcrpeL ether 20:80 v/vj. 

108c Methyl (3R)-2-{(2R^SM-((2R).l./ert.b^^ 

carbonyi).5-phenyl-pyrrolidine-^m^ 

carboxylate. 

This was prepared from 108b and 48a on a 0.29 ramoi scale following the method 
described for 14 The starting material 107a was deprotected prior to coupling by 
treatment with 4N HC1 in dioxan for 90 min. The product was isolated in 93% yield after 
flash chromatography on silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

108d <3R)-2-{(2R^SM.((2R).l^rt.Butylox^^ 

carbonyl)-5-phenyl-pyiroKdine.^ 

carboxylic acid. 

This was prepared from 108c on a 0.27 mmol scale following the method described for 
If. The product was isolated in 71% yield (1 1 1 mg) after flash chromatography on silica 
gel (eluant CHCl3:MeOH:AcOH 100:3:2 v/v/v). 
HPLC System A ^=18.2' >99% 
Mass spec (FAB) ra/e=582 [M+H]+ 




109a (2R>l./m-ButyIoxycarbonyl-23-dihydroindoIe-2-acetic add. 

This was prepared from 50a oa a 0.25 mmol scale following the method described for 
If. The product was used without further purification, assuming a yield of 100%. 

109b Methyl (3R)-2-{(2S)-2-((2R).l^ 
acetyIamino>^phenylbutanoyI}-l^,4-te 

This was prepared from 13a and 109a on a 0.25 mmol scale following the method 
described for 32d. The product was isolated in 90% yield after flash chromatography on 
silica gel (eiuant EtOAc:hexane:AcOH 25:75:2 v/v/v). 

109c (3R)-2-{(2S^2-((2RM-^ 

4-phenyIbutanoyi}-l^,4-tetrahydroisoquinoline-3-acetic acid. 

This was prepared from 109b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 80% yield (109 mg) after flash chromatography on silica 
gel (eiuant EtOAc±exane:AcOH 40:60:2 v/v/v). 
HPLC System B t R =L5^ >98% 
Mass spec (FAB) ra/e=612 [M+H] + 
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EXAMPLE 110 




H 




OH 



110a 



H 



CH 3 




H 




CH 3 
CH 3 



110b 



110al-{tert.Butyloxycarbonyl.Ieucyl}-23-dihydroindole. 

To an ice-cold stirred solution of BOC-Leu (4.62 g, 20 mmol) and pentafluorophenol 
(4.42 g, 24 mmol) in CH 2 C1 2 (100 mL) was added WSCD.HQ (7.65 g, 40 mmol). The 
mixture was stirred at 0<>C for 1 nr.. then indoline (4.0 mL, 36 mmol) and 4- 
dimemylaminopyridine were added and the mixture was stirred at room temperature for 4 
days then concentrated in vacuo. The residue was partitioned between EtOAc and 0.3M 
KHS0 4 , and die organic phase was washed with 0.3M KHSO4, H2O and brine, filtered 
(Whatman R IPS phase separator), and concentrated in vacuo. The residue was purified 
by flash chromatography on silica gel (eluant EtOAcrpet. ether 10:90 v/v) to give the title 
product (3.41 g, 51%). 

1 10b Mtert-Butyloxycarbonyl-tiTptoph^ 

This was prepared from 110a on a 1.08 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 79% yield 
(445 mg) after flash chromatography on silica gel (eluant EtOAcrpet. ether 30:70 then 
50:50 v/v). 

HPLC System A ^=17.5' >95% 

AAA Peptide content=99% 

Mass spec (FAB) m/e=519 [M+H1+ 
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EXAMPLE 111 




Ilia l-{(2S)-2-(/ert-Butyloxycarbonylamino)-hexanoyl}-2J.dihydroindoIe. 

This was prepared from BOC-aminohexanoic acid on a 8.4 ramol scale following the 
method described for 110a. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 40:60 v/v). 

111b M(2S)-2-(/m-ButyloxycarbonyI-tr^ 
dihydroindole. 

This was prepared from 111a on a 0.88 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 66% yield 
(300 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 40:60:2 
v/v/v). 

HPLC System A t R =l4.8* >99% 

AAA Peptide content=93% 

Mass spec (FAB) m/e=519 [M+H]+ 

EXAMPLE 112 



111a 




112 
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112 l^(2S)-2-(3-Indole-3-propanoyiainino)-hexanoyl}.23-dihydroindole. 

This was prepared from 111a on a 0.63 mmol scale following the method described for 
32d using 3-indole-3-propanoic acid instead of indoleacedc acid. The product was 
isolated in 96% yield (244 mg) after Hash chromatography on silica gel (eluant 
EtOAc:hexane:AcOH 30:70:2 then 40:60:2 v/v/v). 
HPLC System A t R =l 1.6' >95% 
AAA Peptide content=88% 
Mass spec (FAB) m/e=404 [M+H]+ 



EXAMPLE 113 




113a l-{^-Butyloxycarbonyl-phenylalanyl}-2J-dihydroindole. 

This was prepared from BOC-Phe on a 0.75 mmol scale following the method described 
for 110a. The product was isolated in 60% yield after flash chromatography on silica gel 
(eluant EtOAcipet. ether 20:80 v/v). 



113b Mtert-Butyloxycarbonyl-tiyptoph^ 

This was prepared from 113a on a 0.45 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 61% yield 
( 152 mg) after flash chromatography on silica gel (eluant ElOAcrpeL ether 50:50 v/v). 
HPLC System A ^=18.9' >95% 
AAA Peptide content=90% 
Mass spec (FAB) m/e=553 [M+HJ+ 
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EXAMPLE 114 





H 



OH 



go 



go 




H 



N 




114a 



114b 



U4al-{(2S)-2-(tert-BntyIoxycarbonylam^ 

This was prepared from BOC-homophenyialanine on a 2.25 mmol scale Mowing the 
method described for 110a. The product was isolated in 64% yield after flash 
chromatography on silica gel (eluant EtOAcrpet. ether 18:82 v/v). 

114b M(2S>2.(tert-Butyloxycarbonyl.ti^^ 
dihydromdole. 

This was prepared from 114a on a 0.48 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 73% yield 
(197 mg) after flash chromatography on silica gel (eluant EtOAcrpet. ether 50:50 v/v). 
HPLC System A t R =20.2' >98% 
AAA Peptide content=100% 
Mass spec (FAB) m/e=567 [M+H]+ 



EXAMPLE 115 




H OH 
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n5al-{/m-ButyIoxycartH»nyl-(p^O-bei^ 

This was prepared from BOC-D-Asp(OBzl)OH on a 4.0 mmol scale following the 
method described for 110a. The product was isolated in 72% yield after flash 
chromatography on silica gel (eluant EtOAc:pet. ether 20:80 v/v). 

115b Mtot-Butyloxycarbonyl-tiyptopha^ 
dihydroindole. 

This was prepared from 115a on a 1.18 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacedc acid. The product was isolated in 45% yield 
(325 mg) after flash chromatography on silica gel (eluant EtOAc:peL ether 40:60 v/v). 
HPLC System A tR=17.2' >99% 
AAA Peptide content=91 % 
Mass spec (FAB) m/e=6 1 1 [M+H]+ 



EXAMPLE 116 




116b 



i 
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I16a l-{fert-Butyloxycarbonyi-(p-0-benzyI)-aspartyl}-2^-dihydroindole. 

This was prepared from BOC-AspiOBzDOH on a 4.0 raraol scale following the method 
described for 110a. The product was isolated in 57% yield after flash chromatography on 
silica gel (eluant EtOAc:pet. ether 20:80 v/v). 

H6b l-{tert-Butyioxycarbonyl-tryptophanyl-(P-0-benzyl)-aspartyI}-2^- 
dihydroindole. 

This was prepared from 116a on a 1.18 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 55% yield 
after flash chromatography on silica gel (eluant EtOAc:peL ether 40:60 v/v). 

116c Htert-Butyloxycarbonyl-tryptophMyl-aspa^ 

This was prepared from 116b on a 0.32 mmol scale following the method described for 
If. The product was isolated in 73% yield (122 rag) without purification. 
HPLC System A t R =8.5' >99% 
AAA Pepdde content^ 1% 
Mass spec (FAB) m/e=521 [M+H] + 

EXAMPLE 117 



H OH 



O 



H 3 C o N 
M 3C CH, 0 




117a 




117b 



117a H^rt-Butylox>cartonyl-(y-0-ben2yl)-glutamyl}-23-<iihydroindole. 

This was prepared from BOC-Glu(OBzl)OH on a 4.0 mmol scale following the method 
described for 110a. The product was isolated in 45% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 20:80 v/v). 
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117b 1 "{ tert - B «^o^carbony|.tryptophany|.(Y.O.benzyl).glutamyl}-23- 
dihydroindole. 

This was prepared from 117a on a 1.18 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 59% yield 
(437 mg) after flash chromatography on silica gel (eluant EtOAcrpet ether 40:60 v/v). 
HPLC System A t R =l7.9' >99% 
AAA Peptide content=94% 
Mass spec (FAB) ra/e=625 [M+H]+ 

EXAMPLE 118 



117b 




118 

118 Mto*-ButyloxycarbonyI-trvptop^ 

This was prepared from 117b on a 0.35 mmol scale following the method described for 
If. The product was isolated in 70% yield (132 mg) after flash chromatography on silica 
gel (eluant EtOAc then EtOAc:AcOH 100:1 v/v). 
HPLC System A t R =9. 1* >98% 
AAA Peptide contenu=87% 
Mass spec (FAB) m/e=535 [M+H]+ 
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EXAMPLE 119 




3 



119a 2-{terf-ButyIoxycarbonyl-D-phentf ^ 

This was prepared from BOC-D-Phe and tetrahydroisoquinoline on a 0.75 mmol scale 
following the method described for 110a. The product was isolated in 77% yield after 
flash chromatography on silica gel (eluant EtOAcpet. ether 25:75 v/v). 

115b 2-{te/t-Butyloxycarbonyi-tiy^ 
tetrahydroisoquinoline. 

This was prepared from 119a on a 0.58 mmol scale following the method described for 
32d using BOC-Trp instead of indoieacetic acid. The product was isolated in 72% yield 
(237 rag) after flash chromatography on silica gel (eluant EtOAcrpet. ether 50:50 v/v). 
HPLC System A ^=18.3' >98% 
AAA Peptide content=84% 
Mass spec (FAB) m/e=567 [M+H]+ 

EXAMPLE 120 




120a 120b 
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120a 2-{(2R)-2-(te/T-Butyloxycarbonylainino)-4-phenylbutanoyl}-U3,4- 
tetrahydroisoquinoline. 

This was prepared from BOC-D-homophenylalanine and tetrahydroisoquinoline on a 
0.72 mmol scale foUowing the method described for 110a. The product was isolated in 
85% yield and used without further purification. 

120b 2-{(2R)-2-(fert-Butyloxycarbonyl-t^ }. 
1^3,4- tetrahydroisoquinoline. 

This was prepared from 120a on a 0.67 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 69% yield 
(270 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 50:50:2 
v/v/v). 

HPLC System A ^=16.3* >99% 
AAA Peptide contents£7% 



EXAMPLE 121 



50b 



H 3 C 
H 



H 3 C CH3O 



121a 




,CH 3 



121b 




H 3 C. 


J 










(f 





CH3 



121c 



121d 
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121a Methyl (2RVl-{tert-butyIoxycarbonyI4eucyl}-23-dmydroindoie-2-acetate. , 

This was prepared from BOC-Leu and 50b on a 0.6 mmol scale following the method 
described for Id. The product was isolated in 38% yield after flash chromatography on 
silica gel (eloant EtOAc:hexane 14:86 v/v). 

121b Methyl (2R)-l-{/m-butyloxycarbonyl-tryptophanyI-Ieucyl}-2J-dihydroindole- 
2-acetate. 

This was prepared from 121a on a 0.67 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 94% yield 
after flash chromatography on silica gel (eluant EtOAc±exane:AcOH 35:65:2 v/v/v). 

121c (2R)-l-{te#t-ButyIoxy(^bonyl-ti7ptophany 
acid. 

This was prepared from 121b on a 0.16 mmol scale following the method described for 
If. The product was isolated in 85% yield and used without further purification. 

121d Ethyl (2R)-l-{/ert-butyloxycarbony|.ti7ptophanyMeu(7l}.23.dmydroindole-2- 
acetate. 

This was prepared from 121c on a 0.12 mmol scale following the method described for 
104a using EtOH instead of MeOH. The product was isolated in 82% yield (60 mg) after 
flash chromatography on silica gel (eluant EtOAc:hexane 35:65 v/v). 
HPLC System B ^=17.3* >98% 
AAA Peptide coment=86% 
Mass spec (FAB) ra/e=605 [M+H] + 
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EXAMPLE 122 




122a Ethyl (2RS)-Z3-dihj droindole-2-carboxylate hydrochloride. 

This was prepared from (RS)-tadoline-2-carboxyiic acid on a 5.0 mmol scale following 
the method described for 26a using EtOH instead of MeOH. The product was isolated in 
96% yield and used without further purification. 

122b Ethyl (2RS)-l.{(2SWie/t.butyloxycarDonylaiirino)-hexanoyl}-23. 
dihydroindole-2-carboxyIate. 

This was prepared from 122a and BOC-aminohexanoic acid on a 6.0 mmol scale 
following the method described for Id. The product was isolated in 62% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 25:75 v/v). 

122c Ethyl (2SM-{(2S)-2^tert-butyloxycarbonyi-t^ 
dihydroindole-2-carboxyJate. 

This was prepared from 122b on a 1.88 mmol scale following the method described for 
32d using BOC-Trp instead of indoleacetic acid. The product was isolated in 20% yield 
(220 mg) after flash chromatography on silica gel (eluant EtOAc:hexane:AcOH 28:72:2 
v/v/v). The (2R)-indoline epiraer was separated at this stage (43% yield). 
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HPLC System B t R =16.6' >9X% 

AAA Peptide content=90% 

Mass spec (FAB) m/e=591 [M+H] + 

EXAMPLE 123 




123a Methyl (2R)-l-{/m-butyloxycarbonyl-phenyialanyi}-2J-dihydroindole-2- 
acetate. 

This was prepared from BOC-Phe and 50b on a 0.52 mmol scale following the method 
described for Id. The product was isolated in 45% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 15:85 v/v). 

123b Methyl (2R)a-{indoIe-2-carbonyl-phenylalanyl}-23^hy(lroindole-2-acetate. 

The compound 123a was deprotected on a 0.23 mmol scale following the method 
described for lc to give methyl (2R)-l-phenylalanyl-23-dihydroindole-2-acetate 
hydrochloride which was then treated with indole-2-carbonyl chloride in the following 
manner. 

To a stirred suspension of indole-2-carboxyIic acid dicyclohexylamine salt (103 mg. 
0.30 mmol) in ClfrCb < 15 mL) was added pyridine (32.3 jiL. 0.4 mmol) and then SOCh 
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(180 uL of 2M solution in CFfrCK 0.36 ramol). The mixture was stirred at room 
temperature for I rain., then the methyl (2R)-l-phenylalanyl-2.3-dihydroindole-2-acetate 
hydrochloride and 4-dimethylaminopyridine ((25 mg, 0.21 mmol) were added. The 
mixture was stirred at room temperature for 2 nr. and then concentrated in vacuo. The 
residue was partitioned between EtOAc and IhO. and the organic phase was washed with 
10% KHSO4, satd. KHCO3 and brine, filtered (Whatman* IPS phase separator), and 
concentrated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAcrpet. ether 20:80 v/v) to give the tide compound (32 mg, 28%). 

123c (2RW fodole-2-carbonyl-phenylalanyl }-23-dihydroindole-2-acetic add. 

This was prepared from 123b on a 0.066 mmol scale following the method described for 
If. The product was isolated in 90% yield (28 mg) without purification. 
HPLC System B t R =9.9* >90% 
Mass spec (FAB) rn/e=468 [M+H]+ 



EXAMPLE 124 



50b 




124a 




124b 



124c 
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124a Methyl (2R)-l-{(2S)-2-tert-butyloxycarbonylam 
dihydroindoIe-2-acetate. 

This was prepared from BOC-homophenylalanine and racemic 50b on a 5.0 mmol scale 
following the method described for Id. The product was isolated in 14% yield after flash 
chromatography on silica gel (eluant EtOAcpet. ether 18:82 v/v) together with the (2R)- 
indoline epimer (isolated in 22% yield). 

124b Methyl (2R)-l-{(2S)-2-(indoIe>2-carbonylaim'no)^phenyibutanoyl}-23- 
dihydroindoIe-2-acetate. 

This was prepared from 124a on a 0.34 mmol scale following the method described for 
123b. The semi-purified product was isolated in 100% yield after flash chromatography 
on silica gel (eluant EtOAc:peL ethenAcOH 35:65:2 v/v/v). 

124c (2R)-l-{(2SV2-(Indole-2-carbonylanuno)-4-phenyIbutanoyl}-23-dihydroindole- 
2-aceticarid. 

This was prepared from 124b on a 0.34 mmol scale following the method described for 
If. The product was isolated in 63% yield (196 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 45:55:2 v/v/v). 
HPLC System A ^=14.8' >95% 
Mass spec (FAB) m/e=482 [M+H1+ 
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EXAMPLE 125 



50a 



o-X 



CH 3 



125b 



H 3 C 



CH 3 



125a 



H 



CH 3 



I 

HCLH 



125c 



¥ V°v N 

' CH 3 ° 0 



125d 




CH, 





125e 



125f 



12Sa (2R)-l-/t/t.ButyloxycarbonyI-23.diliydroindoIe.2.acetic add. 

This was prepared from 50a on a 3.4 raraol scale following the method described for If. 
The product was used without purification, assuming a yield of 100%. 

125b Methyl 3-{(2R)- Wm.butyloxycarbonyI.23^ihydroindole.2.yl}- P ropanoate. 

This was prepared from 125a on a 3.4 mmol scale following the method described for 
lb. The product was isolated in 44% yield after flash chromatography on silica gel 
(eluantEtOAc:hexane 12:88 v/v). 



125c Methyl 3-{(2RV23^ydroindoIe-2-yl}-propanoate hydrochloride. 

This was prepared from 125b on a 1.0 mmol scale following the method described for 
lc The product was used without purification, assuming a yield of 100%. 
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125d Methyl 3-{(2R)a-{(2S).2-(ten-butyloxycarbonyIamino)-4-phenyibutanoyI}-23- 
dihydroindole-2-yl}-propanoate. 

This was prepared from 125c and BOC-homophenyialanine on a 1.0 ramol scale 
following the method described for Id. The product was isolated in 64% yield after flash 
chromatography on silica gel (eluant EtOAcmexane 20:80 v/v). 

125e Methyl 3.{(2R)-l-{(2S).2.(indoIe-2-carbonylamino)-4-phenylbutanoyI}.2J. 
dihydroindole- 2-y i }• propanoate. 

This was prepared from 125d on a 0.43 ramol scale following the method described for 
123b. The product was isolated in 41% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 30:70 v/v). 



125f 3-{(2R)-l-{(2S)-2-(Indole-2-<^bonyiainino)-4-phenylbutanoyl}-2J- 
dihydroindoIe-2-yI}-propanoic add. 

This was prepared from 125e on a 0.18 ramol scale following the method described for 
If. The product was isolated in 56% yield (43 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 40:60:2 v/v/v). 
HPLC System B t R =l 1.2' >80% 
Mass spec (FAB) m/e=518 [M+H] + 

EXAMPLE 126 



124a 




,ch, 




126a 



126b 



126a Methyl (2R)-l^(2S)-2-(5-nuoroindole-2^bonylaminoM.phenyibutanoyl}- 
23-dihydroindole-2-acetate. 

This was prepared from 124a and 5-fluoroindole-2-carboxylic acid on a 0.20 mmol 
scale following the method described for 123b. The product was isolated in 54% yield 
after flash chromatography on silica gel (eluant EtOAcpeL ether 35:65 v/v). 
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126b ( 2 R)-l-{(2S)-2-(S-Fluoroindole-2-carbonyiaininoM-phenyibutanoyl}-2.3- 
dihydroindoJe-2-acetic add. 

This was prepared from 126a on a 0.11 raraol scale following the method described for 
If. The product was isolated in 73% yield (39 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 45:55:2 v/v/v). 
HPLC System A ^=14.2' >95% 
Mass spec (FAB) m/e=500 [M+H]+ 

EXAMPLE 127 



124a 




1 27a 127b 



127a Methyl (2R)-l-{(2S).2-(5HAloroindole-2<arbonylaiiiinoM-phenylbutanoyl}. 
2 J-dihydroindole-2-acetic acid. 

This was prepared from 124a and 5-chloroindole-2-carboxyUc acid on a 0.20 mmol 
scale following the method described for 123b. The product was isolated in 52% yield 
after flash chromatography on silica gel (eluant EtOAc:pet. ether 35:65 v/v). 

127b (2RM-{(2S)-2-(5-ChIoroindole-2^bonrt 
dihydroindole-2-acetic acid. 

This was prepared from 127a on a 0.10 mmol scale following the method described for 
If. The product was isolated in 78% yield (42 rag) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 45:55:2 v/v/v). 
HPLC System A ^=16.0' >95% 
Mass spec (FAB) m/e=511 [M+H1+ 
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EXAMPLE 128 




128a 128b 



128a Methyl (3R)-2-{(2S)-2«(tadole-2-carbonylaiiu^^^ 
tetrahydroisoquinoiine-3-acetate. 

This was prepared from 13a on a 0.12 ramol scale following the method described for 
123b. The product was isolated in 68% yield after flash chromatography on silica gel 
(eluant EtOAcrpet etherAcOH 35:65:2 v/v/v). 

128b (3R)-2-{(2S).2-(Indole-2^arboiiylaiiiino)^pheitylbutanoyl}-lA3A 
tetrahydroisoquinoline-3-acetic add. 

This was prepared from 128a on a 0.09 mmol scale following the method described for 

If. The product was isolated in 66% yield (31 mg) after flash chromatography on silica 

gel (eluant EiOAcpet. ethenAcOH 40:60:2 v/v/v). 

HPLC System A t R =l4.8' >99% 

Mass spec (FAB) m/e=496 [M+H1+ 
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EXAMPLE 129 




129d 

129c 



129a ^>* l -(( K )-^«rt-Buty!oxycarbonylainino)-4-phenylbutanoyl}-2^- 
dihydroindoIe-2-acetic arid. 

This was prepared from the (2S)-indoline epimer of 124a on a 0.68 mmol scale 
following the method described for If. The product was used without purification, 
assuming a yield of 100%. 
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129b Benzyl N-{(2S)-l-{(2S)-2-(im-butyIoxycarbony 
dihydroindoie-2-acetylj-glycinate. 

This was prepared from 129a and GlyOBzl on a 0.68 mmoi scale following the method 
described for Id. The product was isolated in 53% yield after flash chromatography on 
silica gel feluant£tOAc:peL ether 35:65 v/v). 

129c Benzyl N-{(2S)-l.{(2S)-2-(indole-2-carDonyiamino)-4-phenyIbutanoyl}-23- 
dihydroindole-2-acety I }-glycinate. 

This was prepared from 129b and on a 0.36 mmoi scale following the method described 
for 123b. The product was isolated in 45% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ether 40:60 v/v). 

129d N-{(2S)-l.{(2S).2-(Indole-2.carbonyIaiiiinoM.phenyibutanoyI}-2J- 
dihydroindole-2-acetyIJ-gIycine. 

This was prepared from 129c on a 0.16 mmoi scale following the method described for 
If. The product was isolated in 30% yield (26 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 90:10:2 v/v/v). 
HPLC System A ^13.6' >95% 
Mass spec (FAB) m/e=539 [M+H] + 
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EXAMPLE 130 




130a Methyl 3-{(2RSVl^rt-butyloxycarbony|.2^dmyclroindole.2-carbonylainino}- 
propanoate. 

This was prepared from raceraic 48a and p-alanineOMe on a 1.8 mmol scale following 
the method described for Id. The product was isolated in 100% yield after flash 
chromatography on silica gel (eluant EtOAc:peL ether 50:50 v/v). 
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130b Methyl 3-{(2RS)-2.3-dihydroindoIe-2.carbonyIainino}-propanoic acid 
hydrochloride. 

This was prepared from 130a on a 1.2 mmol scale following the method described for 
lc The product was used without purification, assuming a yield of 100%. 

130c Methyl 3-{(2RSM-{(2S)-2-(/m-butytoxycarbonylan^^ 
2 J-dihydroindole-2-carbonyiaminoJ-propanoic acid. 

This was prepared from 130b and BOC-homophenyialanine on a 1.2 mmol scale 
following the method described for Id. The product was isolated in 41% yield after flash 
chromatography on silica gel (eluant EtOAcrpeL ether 45:55 v/v). 

130d Methyl 3-{(2SVlK(2S)-2-(indole-2-wbonylainino)-4-phenylbntanoyI}-23- 
dihydroindole-2-carbonylamino}-propanoic acid. 

This was prepared from 130c on a 0.49 mmol scale following the method described for 
123b. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAc:pet ether 55:45 v/v). 

130e 3*{(2S)*H(2S)*2-(Indole-2-carbonylaiiiinoM-phenylbutaiioyi}-23- 
dihydroindole-2-carbonyiamino}-propanoic add. 

This was prepared from 130d on a 0.09 mmol scale following the method described for 
If. The product was isolated in 97% yield (47 mg) after flash chromatography on silica 
gel (eluant EtOAc:pet. ethenAcOH 70:30:2 v/v/v). 
HPLC System A t R =l2.6* >95% 
Mass spec (FAB) ra/e=539 [M+HJ+ 

EXAMPLE 131 
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131a Methyl N-{(3R).2-{(2R^S).l.((2R)-l./w.butyloxycarbonyl-2^HUhydroindole. 

2^bonyl)-5-phenyI-pyiroiidin^ 

carbonyl}.prolinate. 

This was prepared from 69 and ProOMe on a 0.30 mmol scale following die method 
described for Id. The product was isolated in 18% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 then 70:30 v/v). 
Rf (EtOAc:hexane 70:30 v/v) 0.22 

131b N-((3R)-2-{(2R,5SMK(2RM.terf.Butyto 

carbonyl).5-phenyl-pyiroUdta^^ 

carbonyl}-proiine. 

This was prepared from 131a on a 0.06 mmol scale following the method described for 
If. The product was isolated in 49% yield (19 mg) after flash chromatography on silica 
gel (eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A t R =19.7* >98% 
AAA Peptide contents73% 
Mass spec (FAB) m/e=693 [M+H]+ 

EXAMPLE 132 
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132a Methyl N.{(3R)-2-/en-butyloxycarbonyl.l^.4.tetrahydroisoquinoline-3- 
carbonyl}-prolinate. 

This was prepared from ia and ProOMe on a 5.4 mmol scale following the method 
described for Id. The product was isolated in 68% yield after flash chromatography on 
silica gel (eluant EtOAchexane 70:30 v/v). 

132b Methyl N-{(3R)-lJL3,4-tetrahydroisoqiiinoiine-3-carbonyl}-prolinate 
hydrochloride. 

This was prepared from 132a on a 0.13 mmol scale following the method described for 
lc The product was used without purification assuming a yield of 100%. 

132c Methyl N-{(3R)-2-{(2S£RM-((2R)-l-^butyIoxycarbony^^ 

2-carbonyl)-5-phenyl-pyrTolidine-2-carbonyl}-1^3,4-tetrabydroisoquinoline-3- 
carbonyl }-prolinate. 

This was prepared from 132b and 88b on a 0.13 mmol scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 65:35 v/v). 
Rf iEtOAc:hexane 80:20 v/v) 0.38 

132d N-{(3R)-2-{(2S^M-((2RM-tert-Butyloxycar^ 

carbonyl)-5-phenyl-pyrTolidine-2-carbonyi}-lJJ,4-teti^ydroisoquiiioline-3- 

carbonylj-proiine. 

This was prepared from 132c on a 0.13 mmol scale following the method described for 
If. The product was isolated in 24% yield (21 rag) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 90:10:2 v/v/v). 
HPLC System A t R =19.9* >95% 
AAA Pepdde content=8 1% 
Mass spec (FAB) m/e=693 [M+HJ+ 
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EXAMPLE 133 




133a Methyl N.{(3R)-2^rt-butyIoxycart^^ 
carbonyl}-D-prolinate. 

This was prepared from la and D-ProOMe on a 0.56 mraol scale following the method 
described for Id. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 65:35 v/v). 
Rf (EtOAcrhexane 70:30 v/v) 0.30 

133b Methyl N^(3R)-1^.4-tetrahydroisoqainoUne-3.carbonyl}.D.proUirate 
hydrochloride. 

This was prepared from 133a on a 0.13 ramol scale foUowing the method described for 
lc The product was used without purification assuming a yield of 100%. 
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133c Methyl N-{(3R)-2-{(2S£RM-<(2R).l./etf.b^ 

2-carbonyl)-5-phenyl-pyrrolidine-2-carbo^ 

car bony l}-D-proiinate. 

This was prepared from 133b and 88b on a 0.13 mmoi scale following the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 65:35 v/v). 
Rf (EtOAcihexane 80:20 v/v) 0.30 

133d N-{(3R)-2-{(2S^RM-((2R)-l-/m-Butylox^^ 

carbonyI)-5-phenyl-pyiroUdine-2-carbonyl}.l^,4.tetrahydroisoqiiinoUne-3- 
carbonyI}-D-proline. 

This was prepared from 133c on a 0.13 ramol scale following the method described for 
If. The product was isolated in 57% yield (51 rag) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 95:5:2 v/v/v). 
HPLC System A t R =20.2'>95% 
AAA Peptide contenfc=91% 
Mass spec (FAB) m/e=693 [M+H] + 

EXAMPLE 134 

86d — ► o-^o ° o^N^Nr^ i l |J 

h 3 c1"ch 3 3 at, / 

CM-, - /V^OH 




134a 



134b 
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134a Methyl (3R)-2-{(2IL5S)-l.«2RM./m-butyiox^^ 

carbonyl)-5-benzyl-pyrrotidi^^ 

carboxylate. 

This was prepared from 26a and 86d on a 0.5 raraol scale following the method 
described for Id. The product was isolated in 96% yield after flash chromatography on 
silica gel (eluam EtOAcrpet. ether 40:60 v/v). 

134b <3R>-2-{(2R^SM-((2RM-/m-Buty^^^ 

carbonyl)-5-benzyl-pyiToK^^^ 

carboxylic acid. 

This was prepared from 134a on a 0.48 mmol scale following the method described for 
U. The product was isolated in 51% yield (151 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet ethenAcOH 70:30:2 v/v/v). 
HPLC System A t R =14.4' >99% 
Mass spec (FAB) m/e=510 [M+H-BOC]+ 
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EXAMPLE 135 




135a 2-Chlorophenyiacetaldehyde. 

This was prepared from 2-chlorophenethyi alcohol on a 9.58 ramol scale following the 
method described for 99a. The product was used without purification assuming a yield of 
100%. 

135b Methyl N-2-chIorophenethyI-giycinate. 

This was prepared from 135a on a 9.58 mmol scale following the method described for 
42a. The product was isolated in 8% yield after flash chromatography on silica gel 
(eluant EtOAchexane 80:20 v/v). 
Rf (EtOAcihexane 80:20 v/v) 0.12 

iH NMR 8 2.84-2.88 C4Hjn): 3.40 (2H.S); 3.66 (3H.S); 7.06-7.29 (4am) 
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135c Methyl N-2<hlorophenethyl-N-((2R).l.teit.butyloxycarbony|.23. 
dihydroindole-2-carbonyi)-glycinate. 

This was prepared from 135b and 48a on a 0.68 raraol scale following the method 
described for Id. The product was isolated in 76% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
Rf (EtOAcmexane 40:60 v/v) 0.26 

135d N-2-CMorophenethyl-N-((2R).Wm-butyloxyOT 
carbonyi>giydne. 

This was prepared from 135c on a 0.52 mmol scale following the method described for 
If. The product was isolated in 78% yield and used without further purification. 

135e Methyl (3R).2.{N-2^iJorophenethyl.NK(2R)-l.te/t.butyloxycarbonyl.23. 
dihydroindoIe-2-cariwnyl^ 

This was prepared from 135d and lc on a 0.20 mmol scale following the method 
described for Id. The product was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.25 

I35f < 3R >- 2 -{N-2-Chlorophenethyl-N.((2R).l-terf-butyloxycarbonyl.2 r 3. 
dihydroindole-2.cartwnyl)-gly^ 

This was prepared from 135e on a 0.12 mmol scale following the method described for 
If. The product was isolated in 50% yield (38 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A t R =22.3' >90% 
Mass spec (FAB) m/e=632 [M+H1+ 
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EXAMPLE 136 




H O 



N CH 3 



136a 



HaC^CHa ch 3 H3C+CH3 

CH 3 ^3 

136b 136c 



h 3 c^ch 3 AA^ 3 ch™ 3 r^^^ 

CH3 C r^o' CH 3 J o^oh 



136d 



136e 



136a Methyl N-4-chiorophenethyl-glyrinate. 

This was prepared from 2-chloropheneihyiamine on a 6.43 mmol scale following the 
method described for 32a. The product was isolated in 94% yield and used without 
purification. 

136b Methyl N-4-chlorophenethyI-N.((2R)-l-terr-butyloxycarbonyl-23- 
dihydroindole-2-carbonyl)-glycinate. 

This was prepared from 136a and 48a on a 1.7 mmol scale following the method 
described for Id. The product was isolated in 84% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 45:55 v/v). 
Rf (EtOAcmexane 50:50 v/v) 0.30 
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136c N^Chlorophenethyl-N.((2R).lWe/t-butyloxycarbonyl.23-dihydroindole-2- 
carbonyD-glytine. 

This was prepared from 136b on a i.48 ramol scale following the method described for 
If. The product was isolated in 75% yield and used without further purification. 

136d Methyl (3R)-4-{N-2<hlorophenethyl.N^(2R)-l-tert.butyloxycarbonyl-2^. 
dihydroindole-2-carbonyl)-glycyl}-1^3.4-tetr^ 

This was prepared from 136c and lc on a 0.56 mmol scale following the method 
described for Id. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 45:55 v/v). 
Rf (EtOAcrhexane 50:50 v/v) 0.26 

136e (3R)-2-{N^-Chlorophenethy|.NK(2R)-l-te/t.butyloxycarbonyI.2^. 
dihydroindole-2-<^bonyl).glycy^ 

This was prepared from 136d on a 0.39 ramol scale following the method described for 
If. The product was isolated in 60% yield (149 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:hexane:AcOH 65:35:2 v/v/v). 
HPLC System A ^=16.3' >95% 
Mass spec (FAB) m/e=628 [M+H]+ 
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137a 



^ch 3 



CO 



i TO 



o6 



H 3 C^CH» 

ch 3 137c 



cr o 

i 

CH 3 



^CH 3 



0^06 
*• " ■ 700 



0 

H 3 c4*CK 3 
CH 3 



137e 



ITV-ch, 



H O 



137b 



..ch 3 



A. 



X 



0^0 o 0 _ 0H 

H3CTGH3 

CHs 137d 




137f 



137a 2-Methoxyphenylacetaldeh yde. 

This was prepared from 2-methoxyphenethyl alcohol on a 13.1 ramol scale following 
the method described for 99a. The product was isolated in 51% yield after flash 
chromatography on silica gel (eluant EtOAc±exane 4:96 then 5:95 v/v). 
Rf (EtOAcrhexane 5:95 v/v) 0.17 

lH NMR 5 3 .57 (2RdJ=2Hz); 3.75 (3Rs); 6.8-7.3 (4H,ra); 9.61 (lH.tJ=2Hz) 

137b Methyl N-2-methoxyphenethyl-glycinate. 

This was prepared from 137a on a 6.8 ramol scale foUowing the method described for 
42a. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAcAexane 80:20 v/v). 
Rf (EtOAc±exane 80:20 v/v) 0.16 
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137c Methyl N-2-tneUioxyphenethyI-N.((2R).l.terr-butyloxycarbonyl.2J. 
dihydroindoIe-2-carbonyl)-glycinate. 

This was prepared from 137b and 48a on a 1.9 ramol scale following the method 
described for Id. The product was isolated in 98% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAcmexane 50:50 v/v) 0.33 

137d N-^Metaoxyphenethyl-N-((2R)-l-^ 
carbonyl)-g)ytine. 

This was prepared from 137c on a 1.90 ramol scale following the method described for 
If. The product was isolated in 85% yield and used without further purification. 

137e Methyl (3R).2-{N.2-methoxyphenethyI-N.^ 
dfoydroindole-2^bonyl).glycy^ 

This was prepared from 137d and lc on a 0.81 ramol scale Mowing the method 
described for Id. The product was isolated in 92% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAchexane 50:50 v/v) 0.28 

137f ( 3R >-2-{N-2-Methoxyphenethy|.N.((2R).l^/t.butyioxycarbonyl-2^. 
tfhydroindole-2<arbonyl)-glycylH^^te 

This was prepared from 137e on a 0.75 mmol scale following the method described for 
If. The product was isolated in 52% yield (247 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v). 
HPLC System A t R =21.1' >95% 
Mass spec (FAB) m/e=628 [M+H] + 
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EXAMPLE 138 




138a 138b 




138a 3-Methoxyphenylacetaldehyde. 

This was prepared from 3-methoxyphenethyl alcohol on a 13.1 mmol scale following 
the method described for 99a. The product was isolated in 19% yield after flash 
chromatography on silica gel feluant EtOActhexane 10:90 v/v). 
Rf (EtOAchexane 10:90 v/v) 0.20 

lH NMR 5 3.58 (2H,dJ=:2JHz); 3.73 (3Iis); 6.6-7.2 (4Hjn); 9.67 (iatJ=2 JHz) 

138b Methyl N-3-methoxyphenethyl-glyrinate. 

This was prepared from 138a on a 2.6 mmol scale following the method described for 
42a. The product was isolated in 42% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 90:10 v/v). 
Rf (EtOAchexane 90: 10 v/v) 0. 16 
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138c Methyl N-3-methoxyphenethyi-N-<(2R)-l./erf-butyloxycarbonyI-2,3- 
dihydroindole-2-carbonyl)-gIycinate. 

This was prepared from 138b and 48a on a 1.1 mmoi scale following the method 
described for Id. The product was isolated in 86% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 40:60 v/v) 0.30 

138d N-3-Methoxyphenethyl-N-((2R)-l-tert.butyloxycarbonyl-23Hlihydroindole-2- 
carbonylVglydne. 

This was prepared from 138c on a 0.93 mmol scale following the method described for 
If. The product was used without further purification assuming a 100% yield. 

138e Methyl (3R)-2-{N.3.methoxyphenethyi-N.((2R)-l-/err-butyloxycarbonyl-2^- 
d^ydrcindole-2-carbonyl)-glycyl}.UJ,4-tetrahydroisoquinoline.3.acetate. 

This was prepared from 138d and lc on a 0.47 mmol scale following the method 
described for Id. The product was isolated in 91% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf ( EtOAcmexane 50:50 v/v) 0.23 

138f (3R)-2-{N-3-MethoxyphenettyI-N^(2R)-l-tert-^ 
dttydroindole-2<arbonyl)-gly<yl}-1.23,4.teti^ 

This was prepared from 138e on a 0.43 mmol scale following the method described for 
If. The product was isolated in 1 1% yield (31 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System A ^=19.6" >80% 
Mass spec (FAB) m/e=628 [M+H1+ 
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EXAMPLE 139 




139a 139b 




139a4-Methoxyphenylacetaldehyde. 

This was prepared from 4-raethoxyphenethyl alcohol on a 13.1 mmol scale following 
the method described for 99a. The product was isolated in 17% yield after flash 
chromatography on silica gel (eluant EtOAc±exane 10:90 v/v). 
Rf (EtOAcrhexane 10:90 v/v) 0.20 

lH NMR 8 3.75 (2H,dJ=2.3Hz); 3.75 (3Rs); 7.03 (2H.dJ=9Hz); 7.25 (2H.dJ=9Hz); 
9.84(iaa=2JHz) 

139b Methyl N-4-methoxyphenethyI-glycinate. 

This was prepared from 139a on a 2.3 mmol scale following the method described for 
42a. The product was isolated in 38% yield after flash chromatography on silica gel 
(eluant EtOAc:hexane 90: 10 v/v). 
Rf (EtOAc:hexane 90:10 v/v) 0.17 
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139c Methyl N-4-methoxyphenethyl.N.((2R).l./e/t-butyloxycarbonyl.l3. 
dihydroindoie-2-carbonyD-glycinate. 

This was prepared from 139b and 48a on a 0.87 raraol scale following the method 
described for Id. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 40:60 v/v). 
Rf (EtOAc:hexane 50:50 v/v) 0.30 

139d N^Methoxyphenetoyl-N-((2RM-/e^ 
carbonyO-glycine. 

This was prepared from 139c on a 0.72 mmol scale foUowing the method described for 
If. The product was isolated in 80% yield and used without further purification. 

139e Methyl (3R)-2-{N^methoxyphenethyl-N^(2R).l^/t.butyloxycarbonyI.2^. 
dihvdroindole-2-carto^ 

This was prepared from 139d and lc on a 0.29 mmol scale following the method 
described for Id. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 40:60 v/v). 
Rf (EtOAchexane 50:50 v/v) 0.21 

139f ( 3R WN-4-MetooxyphenetoykN-((2RM^ 
dUiydroindole-2*^onyl)-glyi^ 

This was prepared from 139e on a 0.22 mmol scale Mowing the method described for 
If. The product was isolated in 47% yield (65 mg) after flash chromatography on silica 
gel (eluant EtOAcmexane:AcOH 55:45:2 v/v/v). 
HPLC System A ^=19.6' >80% 
Mass spec (FAB) m/e=628 [M+H] + 
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EXAMPLE 140 




14 °c 

140d 

140a lA3,4-Tetrahydro-benz[h]isoquinoline-3-carboxyiic add. 

This was prepared from (5-(2-naphthyl)alanine on a 23 mmol scale following the method 
described for 84a. The product was isolated in 85% yield as a mixture of benzfg]- and 
benzfh] -fused isomers which was used without further purification. 

140b Methyl l^,4-tetrahydro-benz[h]isoquinoline-3-carboxylate. 

This was prepared from 140a on a 9.9 mmol scale following the method described for 
26a. The product was isolated in 2% yield after flash chromatography on silica gel (eluant 
EtOAc). The benz[g]-fused isomer was also isolated Cm 4% yield). 

140c Methyl (3R)-2-{N-phenethyl-N-((2R)-l-rm.butyloxycarbon^ 
2<arrronyl)-glycylH^,4.tetrahydr^ 

This was prepared from 90b and 140b on a 0.19 mmol scale following the method 
described for Id. The product was isolated in 33% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 30:70 v/v). 

140d (3R)-2-{N-PhenethyI-N-((2R)-l-teit-butyioxyc^ 
carbonyl)-glycyl}-l^,4-tetnihydro-ben^ add. 

This was prepared from 140c on a 0.06 mmol scale following the method described for 
If. The product was isolated in 47% yield (18 rag) after flash chromatography on silica gel 
(eluant EtOAcrpet. ethenAcOH 70:30:2 v/v/v). 
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Mass spec (FAB) m/e=407 

EXAMPLE 141 



195 



NH-, 




"00 

Y" 



o 
14tb 




H 3 C 



141C 





CoXQ 



HqC^bcHj 



141c! 




3 CH 3 3 



14le 



141a (3RSM-Amino-3-phenylbutanoic acid. 

A suspension of (RSM-aniino-3-(4^hlorophenyl)butanoic acid in H 2 0 (100 mL) and 
MeOH (70 mL) was hydrogenated over 5% Pd-on-carbon at room temperature for 5 nr. 
The mixture was filtered through Celite and the filtrate was concentrated in vacuo to give 
the tide compound which was used without further purification assuming a yield of 100%. 

141b (4RS)-l^,4-Teti^ydroisoqiunoIine-4-acetic acid. 

This was prepared from 141a on a 4.7 raraol scale following the method described for 
84a. The product was used without further purification assuming a yield of 100%. 
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141c Methyl (4RS)-2-fe/r-butyloxycarbonyi-l 2 3.4-tetrahydroisoquinoline-4-acetate. 

This was prepared from 141b on a 4.7 ramol scale in two steps. The acid was esterified 
following the method described for 26a. The crude product was taken up in CHiCb (70 
mL) and treated with BOC 2 0 ( 1.31 g, 6 mmol) and /-Pr 2 NEt (excess). The mixture was 
stirred at room temperature overnight dilutede with EtOAc. washed with aq. KHS0 4 and 
brine, filtered (Whatman IPS phase separator)* and concentrated in vacuo. The product 
was isolated in 25% yield after flash chromatography on silica gel (eluant EtOAc:pet ether 
20:80 v/v). 

141d Methyl (4RS)-2-{N-phenethyl-N.((2R)-l-tert-butyloxycarbonyl-23- 
dihydroindoIe-2~<^onyl)-glycyi}-1.2^ 

This was prepared from 90b and 141c on a 0.50 mmol scale following the method 
described for 79d. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

141e (4RS).2-{N-Phenethyl-N-((2R).l-tert.butyIoxycarbonyl.23^yciroindole-2- 
carbonyl)-glycyJ }- 1^3,4- ted^ydroisoquinoline-4-acetic acid. 

This was prepared from 141d on a 0.19 mmol scale following the method described for 
If. The product was isolated in 70% yield (79 mg) after flash chromatography on silica gel 
(eluant EtOAcqpet ethenAcOH 50:50:2 v/v/v). 
HPLC System A ^=19.0* >90% 
Mass spec (FAB) m/e=598 [M+H1+ 



EXAMPLE 142 
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142a Methyl <4RS)-2-{(2R,5SM-((2RM-*m-butyIoxycarbonrt^^ 
carbonyl)-5-phenyl-pyiTotidine-2-^^ 

This was prepared from 79b and 141c on a 0.52 mmoi scale following the method 
described tor 79d. The product was isolated in 48% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

142b WIfc)-2-{(2IUSM-((2RHWerr.B^^ 

<artonyi)-5-phenyl-pvrroHdine-^ 

acid. 

This was prepared from 142a on a 0.16 mmol scale Mowing the method described for 
If. The product was isolated in 71% yield (69 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 50:50:2 v/v/v). 
HPLC System A t R =20.2' >95% 
Mass spec (FAB) m/e=610 [M+H]+ 

EXAMPLE 143 



H b ? 

143a 




143b 



o 

OH 

143c 



6 



143a (2RM-Cydobutjrtoxycartwny acid. 

This was prepared from cyclobutanol on a 2.0 mmol scale following the method described 
for 72a. The product was isolated in 16% yield after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 35:65:2 v/v/v). 
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143b Methyl (3R)-2-{(2R^SM-((2R)-lKydobutyloxyc^^ 

carbonyi)-5-phenyl-pyiToiidine-2-carbonyl^^ 

carfaoxyiate. 

This was prepared from 68a and 143a on a 0.24 mraol scale following the method 
described for 79d. The product was isolated in 82% yield after flash chromatography on 
silica gel (eluantEtOAcrpet ether 35:65 v/v). 

143c (3R)-2-{(2R£SM-((2RM-Cydobu^ 

carbonyl)-5-phenyl-pyrroUdin^2^bonyl>.ia3.4-tetrahydroisoquinoline-3- 
carboxylic acid. 

This was prepared from 143b on a 0.20 mmol scale following the method described for 
If. The product was isolated in 72% yield (85 mg) after flash chromatography on silica gel 
(eluant EtOAc.-peL ethenAcOH 65:35:2 v/v/v). 
HPLC System B t R =14^' >95% 
Mass spec (FAB) m/e=594 [M+H]+ 

EXAMPLE 144 




144b 144c 



144a (2R)-l-CycIopentyIoxycarbonyl-23-daydroindole.2-carboxyIic acid. 

This was prepared from cyclopentanoi on a 2.0 mmol scale following the method 
described for 72a. The product was isolated in 75% yield and used without purification. 
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144b Methyl (3R)-2-{(2R^S)-l.((2R).l<ydopentyIoxycarbonyI.2J.dihydroindole-2. 
carbonyl)-5-phenyi-pyiroIidtae-2.carbo^ 

This was prepared from 78a and 144a on a 0.30 mmol scale following the method 

described for 79d. The product was isolated in 73% yield after flash chromatography on 

silica gel (eluant EtOAcrpeL ether 35:65 v/v). 

144c (3R>2-{(2R^SM-((2RM-Cydopentyloxyc^ 

carbonyi)-5-phenyl-pyiTolicbne-^carbo 

add. 

This was prepared from 144b on a 0.22 mmol scale following the method described for 
If. The product was isolated in 79% yield (108 mg) after flash chromatography on silica 
gel (eluant EtOAcrpeL ethenAcOH 65:35:2 v/v/v). 
HPLC System B t R =16.3' >98% 
Mass spec (FAB) m/e=622 [M+H]+ 



EXAMPLE 145 




145a Methyl (3R>2-{(2R^S)-l-((2RM-cydopentylo^cart^ 

carbonyl)-5-phenyJ-pyiToHdine-2<arbonyi^ 

carboxylate. 

This was prepared from 68a and 144a on a 0.24 mmol scale following the method 
described for 79d. The product was isolated in 81% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 35:65 v/v). 
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145b (3R)-2-{(2RjSM-((2RM-Cydopentyloxyc^ 
carbonyl)-5-phenyl-pyrrolidine-2<arbonyl}42J,4-tetrahydroisoquinoline-3- 
carboxyiic acid. 

This was prepared from 145a on a 0.19 mmol scale following the method described for 
If. The produce was isolated in 69% yield (80 mg) after flash chromatography on silica gel 
(eluantEtOAcrpeL etherAcOH 65:35:2 v/v/v). 
HPLC System B t^l52' >98% 
Mass spec (FAB) m/e=608 [M+H]+ 

EXAMPLE 146 

PH 



H O 



146a 




^ 0 M' s XO 



146b 146c 



T 

OH 



146a (2RH-(2-«0-Norbomyi)oxycarbonyl-^ acid. 

This was prepared from 2-ex»-norbomyI alcohol on a L0 mmol scale following the 
method described for 72a. The product was isolated in 93% yield and used without 
purification. 



146b Methyl (3R)-2-{(2R^MK(2R).l-(2-^ 
daydroindoIe-2-cartonyI)-5-phenyl-p 

tet^ydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 146a on a 0.24 mmol scale following the method 

described for 79cL The product was isolated in 74% yield after flash chromatography on 

silica gel (eluant EtOAczpeL ether 35:65 v/v). 
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146c (3R)-2-{(2R^SM-((2R)-l-(2-ex0.Norboro 

carbonyl)-5-phenyi-pyrrolidin*^ 

carboxylic acid. 

This was prepared from 146b on a 0.18 mmol scale following the method described for 
If. The product was isolated in 65% yield (74 rag) after flash chromatography on silica gel 
(eluant EtOAc:pet. etbenAcOH 60:40:2 v/v/v). 
HPLC System B t R sl7.2' >98% 
Mass spec (FAB) m/e=634 [M+H]+ 



EXAMPLE 147 




147b 147c 
147a (2RM^ydododetyIoxycarlwnyl-23*Hhy^ add. 

This was prepared from cyclododecanoi on a 1.0 mmol scale following the method 
described for 72a. The product was isolated in 64% yield and used without purification. 



147b Methyl (3R)-2-{(2R3SMK(2RM-cydododecyioxycario^^ 

2^bonyl)-5-phenyl-pyiTOUdine-2^ 

carboxylate. 

This was prepared from 68a and 147a on a 0.24 mmol scale following the method 
described for 79d. The product was isolated in 55% yield after flash chromatography on 
silica gel (eluant EtOAc:pet. ether 30:70 v/v). 
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147c (3R)-2-{(2R^S)-l-((2R)-l-Cydodod^ 
carbonyl)-5-phenyi-pyrrolidine-2-carbon 
carboxylic acid. 

This was prepared from 147b on a 0.13 ramol scale following the method described for 
If. The product was isolated in 58% yield (53 rag) after flash chromatography on silica gel 
teluantEtOAcrpeL ethenAcOH 55:45:2 v/v/v). 
HPLC System B ^=25.0' >98% 
Mass spec (FAB) m/e=706 [M+H] + 



EXAMPLE 148 




148c I48d 

148a Methyl N-phenethyl-N-((2RVl-ii-propyioxycarbonyl-23-dihydroindole-2- 
carbonyi>glydnate. 

This was prepared from 90a and propyl chloroformate on a 0.48 mmol scale following the 
method described for 81a. The product was isolated in 88% yield after flash 
chromatography on silica gel (eluant EtOAcpeL ether 35:65 v/v). 
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148b N-Phenethyl-N^(2RM-/i-propyloxycarbony^^ 
glycine. 

This was prepared from 148a on a 0.42 mmol scale Mowing the method described for 
If. The product was isolated in 45% yield after flash chromatography on silica gel (eluant 
EtOAc:hexane:AcOH 65:35:2 v/v/v). 

148c Methyl (3R)-2-{N-phenethyl-N-((2RM^ 
2-carbonyl)-glycyl}-lA3,4-tetrahydroisoquinoUne.3-acetate. 

This was prepared from lc and 148b on a 0.08 mmol scale Mowing the method 
described for Id. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAchexane 55:45 v/v). 
Rf (EtOAc:hexane 60:40 v/v) 0.35 



148d (3R)-^{N-Phenethyl.N-((2RVl-«.propyIoxycarbonyl-23^ydroindole-2- 
cartonyl)-glycylM»2A44etra^^ 

This was prepared from 148c on a 0.08 mmol scale Mowing the method described for 
If. The product was isolated in 54% yield (25 mg) after flash chromatography on silica gel 
(eluant EtOAcmexane:AcOH 70:30:2 v/v/v). 
HPLC System A 1^17.9' >98% 
Mass spec (FAB) m/e=584 [M+H] + 

EXAMPLE 149 
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149a Methyl N-{(3R)-2-{(2S3RM-f(2RM-te«-butylo^ 

carbonyl)-5-phenyl-pyrroUdine-2K^ 

prolinate. 

This was prepared from 79c and 88b on a 0.14 mraol scale following the method 
described for 79d. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluantEtOAc±exane 80:20 v/v). 
R f (EtOAcrhexane 80:20 v/v) 0.13 

149b N-{(3R)-2-{(2S^R)-l-((2RM-tert-Butylox^^ 

carbonyl)-5-phenyI-pyiTolidfa^ 

proline. 

This was prepared from 149a on a 0.14 mmol scale following the method described for 
If. The product was isolated in 46% yield (46 mg) after flash chromatography on silica gel 
(eluant EtOAc:AcOH 100:2 v/v). 
HPLC System A ^=17.6' >95% 
AAA Peptide content=91% 
Mass spec (FAB) m/e=707 [M+H1+ 
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EXAMPLE 150 



H 3 C X H 3 C^ I 



O' 

CH-» 



150a 



150b 

i> ° ■% A 5 

H 3 C-^CH 3 H 3 C-j-CH 3 
CH 3 CH 3 

150C 150d 



H 3 C, 



C " 3 ^CH 3 CH 3 OH 

150e 150f 

150a (2-Methoxyphenyl)acetaldehyde. 

This was prepared from 2-(2-meraoxyphenyl)ethanol on a 13.1 mmol scale following the 
method described for 99ad. The product was isolated in 52% yield after flash 
chromatography on silica gel (eluant EtOAcrhexane 5:95 v/v). 
R f (EtOAchexane 5:95 v/v) 0.17 

150b Methyl N-2-(2-methoxyphenyl)ethyl-glydnate. 

This was prepared from 150a on a 6.8 mmol scale following the method described for 
42a. The product was isolated in 28% yield after flash chromatography on silica gel 
(eluant EtOAcrhexane 80:20 v/v). 
R f (ElOAc:hexane 80:20 v/v) 0.16 
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150c Methyl N-2-(2-methoxyphenyl)ethyl-N.((2R).l.te/i-butyloxycarboiiyl-23. 
dihydroindole-2-carbonyl)-gIycinate. 

Tliis was prepared from 48a and 150b on a 1.93 mmol scale following the method 
described for Id. The product was isolated in 98% yield after flash chromatography on 
silica gel f eluant EtOAc:hexane 40:60 v/v). 
R f (EtOAc:hexane 50:50 v/v) 0.33 

150d N-2-(2-Methoxyphenyl)ethyl-N-((2R).l-/erf.butyloxycarbonyi.23- 
dihydroindole-2-carbonyl)-glycine. 

This was prepared from 150c on a 1.90 mmol scale following the method described for 
If. The product was isolated in 85% yield and used without purification. 

150e Methyl (3R)-2.{N-2-(2-methoxyphenyl)ethyl.N.((2R)-l./e/t.butyloxycarboiiyl. 
2^^hydroindole-2-carbonyl)-gIycyl}-l^,4-tefr 

This was prepared from 26a and 150d on a 0.81 mmol scale following the method 
described for Id. The product was isolated in 94% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 40:60 v/v). 
R f (EtOAc:hexane 40:60 v/v) 0.29 

150f (3RWN.2-(2-Methoxyphenyi)e^ 
cimydroindoIe-2<arbonyI)-gly^ 

This was prepared from 150e on a 0.76 mmol scale following the method described for 
If. The product was isolated in 57% yield (267 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:452 v/v/v). 
HPLC System A ^=20.5' >95% 
Mass spec (FAB) m/e=614 [M+H] + 
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EXAMPLE 151 



H 0 



H,C 



151a 




151b 151c 

151a (2RM-(33-IMmetIiyIbutyl^^^ add. 

This was prepared from 33-dimethylbutanol on a 2.34 mmol scale following the method 
descnbed for 72a. The product was isolated in 37% yield after flash chromatography on 
silica gel (eluant EtOAc±exane:AcOH 35:65:2 v/v/v). 

151b Methyl (3R>-2.{(2R.5SM-((2RM-(3;^ 

dihydroindole-2^bonyl)-5-phe^ 

tctrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 151a on a 0.28 mmol scale foUowina the method 
descnbed for 79d. The product was isolated in 75% yield after flash chromatosraphy on 
silica gel (eluant EtOAcmexane 35:65 v/v). 
Rf (EtOAc:hexane 35:65 v/v) 0.21 

151c <3R>-2-{(2RJBM^<2RM-(3;M^^ 
carbonyl)-5.phenyl.pyi™^^ 
carboxvlic add. 

This was prepared from 151b on a 0.21 mmol scale foUowing the method described for 
If. The product was isolated in 66% yield (87 rag) after flash chromatography on silica gd 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
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HPLC System B t R =I7.8' >95% 
Mass spec (FAB) ra/e=624 [M+HJ+ 

EXAMPLE 152 



to 



'CHi 

H O 



PH 

If 

o 

0^0 



A 0 



6 



152a 




152b 152c 

152a l-((2R)-l.CydoheptyIoxycarbonyi-2 ! ^dihydroindole-2-carboxyUc acid. 

This was prepared firom cycloheptanol on a 2.35 mmol scale following the method 
described for 72a. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

152b Methyl (3R)-2-{(2R^S>l-((2RM*ydoheptyloxycart^^ 

car*onyI)-5-phenyl-pyiToUdine-2H^bo 

carboxyiate. 

This was prepared from 68a and 152a on a 0.28 mmol scale following the method- 
described for 79d. The product was isolated in 86% yield after flash chromatography on 
silica gel (eluant EtOAchexane 35:65 v/v). 
R f (aOAc:hexane 35:65 v/v) 0.22 
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152c (3RV2-{(2RJS)- l-((2R)-l.Cydoheptyloxycarbonyl-2 ? 3.dihydroindole-2. 

<^bonyl).5-pheiiyl.pyiTolidine-2H^ 

carboxylic acid. 

This was prepared from 152b on a 0.24 mmol scale Mowing the method described for 
If. The product was isolated in 5 1% yield (78 mgj alter flash chromatography on silica gel 
(eiuant EtOAahexane.AcOH 45:55:2 v/v/v). 
HPLC System B ^=18.2' >98% 
Mass spec (FAB) m/e=636 [M+H]+ 

EXAMPLE 153 



Op 



H O 




153a 



h,c h 3 c J$ o o^N-^rs ^^fY , 



"CH, 



I] 




153b 



OH 



153c 



153a (2RM-((lS)-««fo-Boniyl)oxyca^ add. 

This was prepared from ( lS)-e/uto-bomeol on a 2.34 mmol scale following the method 
described for 72a. The product was isolated in 59% yield after flash chromatography on 
silica gel (eiuant EtOAc:hexane:AcOH 35:65:2 v/v/v). 



153b Methyl (3R)-2-{(2R^S).l.((2R).l.((lS)^«to.borayl)oxycarbony|.23- 

dmydroindole-2^bonyl)-5-phenyi.pyiToUdlne-2-carbonyl}-lA3A 
tetrah ydroisoq uinoIine-3-car boxylate. 

This was prepared from 68a and 153a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 66% yield after flash chromatography on 
silica gel (eiuant EtOAc:hexane 35:65 v/v). 



WO 93/20099 



PCT/GB93/00614 



210 

R f (EtOAcrhexane 35:65 v/v) 0.28 

153c (3R)*2-{(2R^S)-l-((2R)-l-((lS)-enrf0-Bo 

carbonyl)-5-phenyI-pyrro}idine-2-carfaonyi}.lJL3,4-tetrahydroisoquinoli 

carboxylicatid. 

This was prepared from 153b on a 0.19 mmol scale following the method described for 
If. The product was isolated in 47% yield (62 mgj after flash chromatography on silica gel 
teluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B t R =20.6' >95% 
Mass spec (FAB) ml 0=616 [M+HJ+ 



EXAMPLE 154 




154b 1540 

154a (2RM-((lR3R3R^S)-Isopfoocampheyl)oxycarbonyi- 
car boxyiic acid. 

This was prepared from (lR^R^3R5S)-isopinocampheol on a 2.34 mmol scale following 
the method described for 72a. The product was isolated in 57% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 
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154b Methyl (3R>-2-{(2It5S).l.((2R).l.((lIL2R3RJS). 

isopinocampheyl)oxycarbonyl-23-dihydroindoie-2K^bonyl)-5-phenyJ-py 

carbonyl}-l»23«4-tetrahydroisoquinoiine-3-carboxylate- 

This was prepared from 68a and 154a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 70% yield alter flash chromatography on 
silica gel (eluant EtOAcrhexane 35:65 v/v). 
R f (EtOAcrhexane 35:65 v/v) 0.28 

154c (3R)-2-{(2R3S).W(2RM-((lR2R3R3S).^ 
dmydroindole-2-carbonyl)-5-phenyl-pyrroiidine-2Harbonyl}-lA3,4- 
tetrahydroisoquinoline-3-carboxylic acid. 

This was prepared from 154b on a 0.20 mmol scale following the method described for 
If. The product was isolated in 53% yield (73 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B t R =21.0' >95% 
Mass spec (FAB) m/e=676 [M+H]+ 

EXAMPLE 155 





•CH 3 

155a 



H 3 C 
H,C ' 



^3 OH 

155b 

155c 
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155a (2R)-l-((lS^S3S.5R)-Isopinocamphey0oxycarbonyl-2J-dihydroindole-2- 
carboxyiic acid. 

This was prepared from ( 1S2S.3S JRVisopinocarapheoi on a 2.34 mmol scale following 
the method described for 72a. The product was isolated in 69% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 35:65:2 v/v/v). 

155b Methyl (3R)-2-{(2R£SM-((2RM^(lS^3S,5RMsopiro 
23-dihydroindole-2-carbonyl)-5-phenvi-pyrTolidine-2-carbonyl 1-1,2^.4- 
terrahydroisoquinoline-3-car boxy late. 

This was prepared from 68a and 155a on a 0.28 mmol scale following the method 
described for 79d. The product was isolated in 75% yield after flash chromatography on 
silica gel (eluant EtOAcdiexane 35:65 v/v). 
R f (EtOAc±exane 35:65 v/v) 0.27 

155c (3R>2-{(2R^)-l-((2R).l.((lSJS3S5RVIsopinocampheyl)oxycarbonyl.2J- 
dihydroindole-2H^rbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-1^3,4- 
tetrahydroisoquinoline-3-carboxyh'c acid. 

This was prepared from 155b on a 0.21 mmol scale following the method described for 
If. The product was isolated in 39% yield (56 mgj after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B t R =21.3' >98% 
Mass spec (FAB) m/e=676 [M+H]+ 

EXAMPLE 156 



151b 



H 3 C 
H 3 C 

o 0 v^ oa 

156a 



156b 
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156a Methyl (3R)-2.{(2R^S)-l-((2R).l.G3-diinethyibutyi)oxycarbonyl-23- 

dihydroindoIe-2.carbonyl)-5-phenyi-pyrrolidine-2-carbonyl}-1^3,4. 

tetrahydroisoquinoiine-3-acetate. 

This was prepared from 78a and 151a on a 0.30 mmol scale following the method 
described for 79d. The product was isolated in 777c yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 35:65 v/v). 
R f (EtOAc:hexane 50:50 v/v) 0.49 

156b (3R)-2-{(2R^H-((2RH.(33-Dimethylbutd^ 

carbonyi)-5-phenyi-pyrrolidine-2K^bonyl}-1^3.4-ted^ydroisoquinoUne-3-acetic 
add. 

This was prepared from 156a on a 0.23 mmol scale following the method described for 
If. The product was isolated in 44% yield (65 rag) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 45:55:2 v/v/v). 
HPLC System B ^19.0' >98% 
Mass spec (FAB) ra/e=660 [M+Na]+ 

EXAMPLE 157 




157a 157b 




WO 93/20099 



PCT/GB93/00614 



214 

157a Methyl (2R)-l-(l.piperidinojcarbonyi-2J.dihydroindole-2-carboxylate. 

This was prepared from piperidine on a 1.64 mmoi scale following the method described 
for 72a but without the final hydrolysis. The product was isolated in 44% yield after flash 
chromatography on silica gel (eluant EtOAchexane 30:70 v/v). 
R f (EtOAcrhexane 30:70 v/v) 0. 14 

157b (2R>l-(l-Piperidino)carbonyl-23-dihydroindote-2-carboxTUc acid. 

This was prepared from 157a on a 0.71 mmol scale following the method described for 
If. The product was isolated in 72% yield and used without purification. 

157c Methyl (3R)-2-{(2R^SM<(2R)-l-(l.piperidino){^to 

carbonyl)-5-phenyI-pyiToUdine-2-carbonylH 

carboxylate. 

This was prepared from 68a and 157b on a 0.51 mmol scale following the method 
described for 79d. The product was isolated in 54% yield after flash chromatography on 
silica gel (eluant EtOAc±exane 70:30 v/v). 
R f (EtOAc:hexane 70:30 v/v) 0.16 

157d (3R)-2-{(2R^S)-H(2R)-l-(l-Hperidino)carbo 

carbonyl)-5-phenyi-pyrroJidine-2-carbony^ 

carboxyHcadd. 

This was prepared from 157c on a 0.28 mmol scale following the method described for 
If. The product was isolated in 18% yield (30 mg) after flash chromatography on silica gel 
(eluant EtOAcAcOH 100:2 v/v). 
HPLC System B ^=14.9' >98% 
Mass spec (FAB) m/e=607 [M+H]+ 
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158c 158d 



158a Methyl (2R)-l-(N^dohexyl.N-raethylcarbamoyl).23-dihydroindoIe-2- 
carboxyiate. 

This was prepared from N-methyl-cyclohexylamine on a 1.64 mmol scale following the 
method described for 157a. The product was isolated in 25% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane 15:85 v/v). 
R f (EtOAcrhexane 30:70 v/v) 0.20 

158b (2R)-l-(N-Cyclohexyl-N-methylcarbamoyl)-2 J-dihydroindole>2«carboxylic acid. 

This was prepared from 158a on a 0.60 mmol scale following the method described for 
If. The product was isolated in 67% yield and used without purification. 

158c Methyl (3R)-2-{(2R^SM^(2R)-MNKydohexyl-N-m^ 

dftydroindole.2<artonyl)-5-phenyl.pyrroUdine-2<arbonyl}-lA3,4- 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 158b on a 0.40 mmol scale following the method 
described for 79d. The product was isolated in 72% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 55:45 v/v). 
R f (EtOAc:hexane 7030 v/v) 0.25 
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158d (3RV2-{(2IL5S)-l-f(2R)-l.(N.Cyciohexyl-N.methylcarbamoyl)-23- 
dihydroindole-2-carbonyl)-5-phenyl-pyrrolidine-2-carfaonyl }- 1.2.3.4- 
tetrahydroisoquinoii ne-3-carboxyiic add. 

This was prepared from 158c on a (X29 ramol scale Mowing the method described for 
If. The product was isolated in 33% yield (60 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 85:15:2 v/v/v). 
HPLC System B t R *17.6* >99% 
Mass spec (FAB) m/e=635 [M+H1+ 
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1596 1S9f 

159a Methyl (2R)-l-(4^rr-butylcydohexyl)oxycarbonyl-23^ydroindole-2. 
carboxylate. 

This was prepared from 4-rm-butylcyclohexanoi on a 1.64 mmol scale following the 
method described for 157a. The product was isolated in 50% yield after flash 
chromatography on silica gel (eluant EtOAc:hexane:AcOH 20:80:2 v/v/v). 
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159b (2R)-M4-tert-ButylCTdohexyl)oxycartony^^ acid. 

This was prepared from 159a on a 0.82 mraol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

159c Ethyl (2RJS)-l-((2R)-l-(4^/T-butylcydota 
2-carbonyI)-5-phenyl-pyrrolidine-2-carboxylate. 

This was prepared from 30a and 159b on a 0.82 mmol scale following the method 
described for Id. The product was isolated in 34% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane 20:80 v/v). 
R f (EtOAc:hexane 40:60 v/v) 0.46 

159d (2R^SH-((2R)-M4wfcrt-Butyicydohexy^ 
carbonyl)-5-phenyl-pyrrolidine-2-carboxylic add. 

This was prepared from 159c on a 0.28 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

159e Methyl (3R)-2-{(2R^S)-l-((2R).H4wm-bu^icydohexyl)oxycartionyl.23- 

dihydroindoIe-2-carbonyi>-5-phenyl-pyrroiidine-2<arbonyl}-1^3.4- 

tetraby droiso quinoli ne-3-car boxylate. 

This was prepared from 26a and 159d on a 0.28 mmol scale following the method 
described for Id. The product was isolated in 93% yield after flash chromatography on 
silica gel (eluant EtOAcmexane 30:70 v/v). 

159f (3R)-2-{(2R^S)-l-((2R).l.(4^f^Butylcydohexyl)o3wcarboIlyl-23. 
dmydroindole-2^^bonyl)-5-phenyl-pyrrolidine-2-carbonyi}-l ? 2^,4. 
tetrahydroisoquinoline-3-carboxyIic add. 

This was prepared from 159e on a 0.26 mmol scale following the method described for 
If. The product was isolated in 35% yield (62 rag) after flash chromatography on silica gel 
(eluant EtOAc±exane:AcOH 65:35:2 v/v/v). 
HPLC System B ^=23.0' >95% 
Mass spec (FAB) m/e=678 [M+H]+ 
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EXAMPLE 160 




160a Methyl (2R)-l-(2<B-methylcydohex^ 
carboxyiate. 

This was prepared from (±)-2-cw-nieihylcyclohexanoi on a 3.28 raraol scale following the 
method described for 157a. The product was isolated in 51% yield after flash 
chromatography on silica gel (eluant EtOAc±exane 20:80 v/v). 
R f (EtOAc:hexane 30:70 v/v) 0.41 



160b (2BM-(2-cif -Methylcydohexyi)oxycarbonyl.2J-diliydroindole-2-carboxyUc 
add. 

This was prepared from 160a on a 1.66 mmol scale following the method described for 
If. The product was isolated in 23% yield and used without purification. 

160c Methyl (3R)-2-{(2R^S)-H(2R)-l.(2^Js.methylcydohexyl)oxycartonyl-23. 

dmydroindo!e-2<art)onyl).5-phenyl.pyrroUiUne-2<ari)onyl}-1^4- 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 68a and 160b on a 0.38 mmol scale following the method 
described for 79d. The product was isolated in 25% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75:1 v/v/v). 
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160d (3R)-2-{(2R^S)-l-((2R)-l-f2-cB-Methylcydohexyl)oxycarbonyl-2J- 
dibydroindole-2^arbonyi)-5-phenyi<pyrroUdine-2-carbonyl}-1^.4- 
tetrahydroisoquinoline-3-carboxy lie acid. 

This was prepared from 160c on a 0.09 ramol scale following the method described for 
If. The product was isolated in 48% yield (29 mg) after flash chromatography on silica gel 
(eluantEtOAcmexane:AcOH 70:30:2 v/v/v). 
HPLC System A t R =18.0' >98% 
Mass spec (FAB) m/e=636 PM+H1+ 

EXAMPLE 161 




161c 161d 

161a Methyl (2R)-l-(2-j/a/u-methyicyclohexyl)oxycarbonyl-2J-<iihydroindo!e-2- 
carfaoxyiate. 

This was prepared from (±)-2-/raiu-methyicyclohexanol on a 1.64 mmol scale following 
the method described for 157a. The product was isolated in 28% yield after flash 
chromatography on silica gel (eluant EtOAcmexane 20:80 v/v). 
R f (EtOAc±exane 30:70 v/v) 0.41 
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161b (2R)-l-(2-flww-Methylcydohex^ 
acid. 

This was prepared from 161a on a 0.45 ramol scale following the method described for 
If. The product was isolated in 44% yield and used without purification. 

161c Methyl (3R)-2-{(2R5S)-l^(2R)-l.(2./raiis-meUiylcyclohexyl)oxycarbonyl-23- 

dQiydroindole-2^arbonyl)-5-phenyl-pyrrolidine-2-carbonyl}-l > 2^3.4. 

tetrahydroisoquinoline-3-carboxyiate. 

This was prepared from 68a and 161b on a 0.20 mraol scale following the method 
described for 79d. The product was isolated in 42% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75:1 v/v/v). 

161d (3R)-2-{(2R,5S)-M(2R)-l-(2-&Yms-Me^ 
dihydroindole-2-carbonyl>-5-phenyl-pyrrolidine«2^carbonyi}-1^3,4. 
tetrahydroisoquinoline-3-carboxylic add. 

This was prepared from 161c on a 0.08 mmol scale following the method described for 
If. The product was isolated in 38% yield (20 mg) after flash chromatography on silica gd 
(eluant EtOAc:hexane:AcOH 65:35:2 v/v/v). 
HPLC System B t R = 18.4' >98% 
Mass spec (FAB) m/e=636 [M+H]+ 
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EXAMPLE 162 




1620 162 

162a Methyl (2R)-l-(3-cydohexylpropyl)oxycarboiiyl-23-dmydroindoIe-2. 
carboxyiate. 

This was prepared from 3-cycIohexylpropanol on a 1.64 mmoi scale following the method 
described for 157a. The product was isolated in 100% yield after flash chromatography on 
silica gel (eluant EtOAcihexane 20:80 v/v). 
R f (EtOAcrhexane 30:70 v/v) 0.49 

162b (2R)-H3-CydohexylpropyI)oxycarbonyl-2J^ydromdole.2^arboxyUc acid. 

This was prepared from 162a on a 1.64 mmol scale following the method described for 
If. The product was isolated in 60% yield and used without purification. 
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162c Methyl N-phenethyl-N-((2R)-l-(3-cyclohexylpropyl)oxycarbonyl-2J- 
dihydroindole>2-carbonyl)-giycinate. 

This was prepared from 32a and 162b on a 0.99 mraol scale following the method 
described for Id. The product was isolated in 82% yield alter flash chromatography on 
silica gel (eluantEtOAc:hexane:AcOH 35:65:1 v/v/v). 

162d N-Phenethyl.N-((2R)-H3^ydohexylpropyl)oxycarbonyl.2JHlihydroindole-2- 
carbonyl)-glytine. 

This was prepared from 162c on a 0.81 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

162e Methyl (3R)-2-{N-phenefoyl.N^(2RW3^ 
dihydroindole-2-carbonyl)-glycyl}aa^^teti^ydroisoquinoBne-3.acetate. 

This was prepared from lc and 162d on a 0.81 mmol scale following the method 
described for Id. The product was isolated in 63% yield after flash chromatography on 
silica gel (eluant EtOAcrhexane 40:60 v/v). 
R f (EtOAcmexane 50:50 v/v) 0.34 

162f (3R)-2-{N-Phenethyl-N^(2RM.(3-cy^ 
dmydroindole-2-carbonyl)-glycyl}-1.23,4-te 

This was prepared from 162e on a 0.51 mmol scale following the method described for 
If. The product was isolated in 51% yield (161 mg) after flash chromatography on silica 
gel (eluant EtOAc:hexane:AcOH 55:45:2 v/v/v). 
HPLC System B ^=21.5' >98% 
Mass spec (FAB) m/e=688 [M+Na]+ 
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EXAMPLE 163 



H O 



OH 

O 



163a 163b 



163 c 163d 



° era <a • - 



X* cy 



poo 



OH 



163e 163f 

163a Methyl (2R)-l<ydohexylmethylox>carbonyl-23-<Uhydroindole-2-carboxylate. 

This was prepared from cyclohexanemethanol on a 1.64 ramol scale following the method 
described for 157a. The product was isolated in 78% yield after flash chromatography on 
sflica gel (eluant EtOAc:hexane 20:80 v/v). 
R f (EtOAchexane 30:70 v/v) 0.49 



163b (2R)-^Cydohexylmethyloxyca^bonyl.23-dihydroindoIe-2-ca^box> Uc acid. 

This was prepared from 163a on a 1.27 ramoi scale following the method described for 
If. The product was isolated in 55% yield and used without purification. 
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163c Ethyl (2R^S)-l-((2R)-l-cyclohexylinethyioxycarbonyi.23-dihydroindole-2- 
* carbonyi>5-phenyl-pyrrolidine-2-carboxyiate. 

This was prepared from 30a and 163b on a 0.70 ramoi scale Mowing the method 
described for Id. The product was isolated in 57% yield after flash chromatography on 
silica gel (eiuant EtOAc:hexane:AcOH 25:75:1 v/v/v). 

163d (2R^S)-l-((2RM-CydohexyimethyloxycarbonyW 
5-phenyl-pyrrolidine-2-carboxyIic acid. 

This was prepared from 163c on a 0.40 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

163e Methyl (3R)-2-{(2IL5S).l.((2R).l<yclohexylinethyloxycarbonyl.23. 

dmydroindole«2-carbonyl)>5-phenyNpyrroUdjne>2*carbonyl}-1^3,4. 

tetrahydroisoquinoIine-3-carboxylate. 

This was prepared from 26a and 163d on a 0.40 mmol scale following the method 
described for Id. The product was isolated in 64% yield after flash chromatography on 
silica gel (eiuant EtOAcdiexane 40:60 vAr). 
R f (EtOAc:hexane 50:50 v/v) 0.40 

163f (3R)-2-{(2R^S)-lK(2R)-l.CydohexylraethyloxycarbonyI-23^ydroindoIe-2- 

carbonyl)-5-phenyl.pymlidine-2-carbonyl^l^AtetrahydroisoquinoBne-3- 
carboxylic acid. 

This was prepared from 163e on a 0.25 mmol scale following the method described for 
If. The product was isolated in 16% yield (24 mg) after flash chromatography on silica gel 
(eiuant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
HPLC System B t R =l 8.8* >98% 
Mass spec (FAB) m/e=636 [M+H]+ 
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164a Methyl (2R)-1^2^dohexyiethyl)oxycarbonyl-23KimydroindoIe-2-carboxylate. 

This was prepared from 2-qrclohexyleihanol on a 1.64 mraol scale following the method 
described for 157a. The product was isolated in 9 1% yield after flash chromatography on 
silica gel (eluant EtO Acrhexane 20:80 v/v). 
Rf (EtOAcmexane 30:70 v/v) 0.54 



164b (2R)-l-{2-CyclohexyIethyI)oxycarbonyl-2^3-dIhydroindoIe-2-carboxylic add. 

This was prepared from 164a on a 1.50 mmol scale following the method described for 
If. The product was isolated in 55% yield and used without purification. 
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164c Ethyl (2R^SM.((2R)-M2<ydohexyletayl)ow^ 
carbonyi)-S-phenyI-pyrroJidine-2-carboxylate. 

This was prepared from 30a and 164b on a 0.82 mmol scale foUowing the method 
described for Id. The product was isolated in 56% yield after flash chromatography on 
silica gel (eluant EtOAc:hexane:AcOH 25:75: 1 v/v/v). 

164d (2R^SKl-((2R).l.(^Cydohexylethyl)oxycarbonyl-2J^ydroindole-2. 
carbonyl)-5-phenyl-pyrrolidine-2-carboxylic add. 

This was prepared from 164c on a 0.46 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

164e Methyl (3R)-2-{(2R^S)-H(2R)-l.(2<ydohexylethyl)oxycarbony|.2^. 

dmydroindole-2-carbonyl)-5-phenyl-pyrrolidine-2-carbonyl}.1^3^. 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 26a and 164d on a 0.46 mmol scale following the method 
described for Id. The product was isolated in 72% yield after flash chromatography on 
silica gel (eluant EtOAcdiexane 40:60 v/v). 
R f (EtOAcmexane 50:50 v/v) 0.40 

164f (3RW(2R^M^(2RM^Cydohexylethylfo^ 

cartonylV5-phenyl-pyiToUdine-2^bonyl}^ 

carboxylicatid. 

This was prepared from 164e on a 0.33 mmol scale following the method described for 
If. The product was isolated in 16% yield (33 mg) after flash chromatography on silica gel 
(eluant EtOAc:hexane:AcOH 50:50:2 v/v/v). 
HPLC System B ^=21.8' >90% 
Mass spec (FAB) m/e=650 [M+H1+ 



WO 93/20099 



PCT/GB93/00614 



228 

EXAMPLE 165 




165a 165b 



165a Methyl N^(3R)-2-{(2R.5SM-((2R).i^dohexyloxycM^ 

2-carbonyl)-5-phenyl-pyiToUffine-2-carbon^ 

carbonyl}-proiinate. 

This was prepared from 74c and ProOMe on a 0.08 mmoi scale following the method 
described for Id The product was used without purification, assuming a yield of 100%. 
R f (EtOAcrpet ether 70:30 v/v) 0.22 

165b N-{(3R)-2-{(2R3S)-l-((2R).l.Cydohexyloxycarbonyl-23-<lihydroindole-2. 

carbonyl)-5-phenyI-pyiTolidine-2K^bonyl}-1^.4-tetrahydroisoquinoliiie-3- 

carbonylj-proline. 

This was prepared from 165a on a 0.08 mmoi scale following the method described for 
If. The product was isolated in 57% yield (3 L rag) after flash chromatography on silica gel 
(eluant EtOAcrAcOH 100:1 v/v). 
HPLC System A t R =15^' >98% 
AAA Peptide contents83% 
Mass spec (FAB) m/e=604. 272 

EXAMPLE 166 ^ 




166a 
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166a Methyl N-{(3R).2-{(2RJS).i.((2R).l.neopentyloxycarbonyi-2.3-dihyciroindole. 

2<arbonyl)-5-phenyl-pyrrolicHn^^ 

carbonyl}-prolinate. 

This was prepared from 131a on a 0.30 mmol scale following the method described for 
81a. The product was isolated in 32% yield after flash chromatography on silica gel 
(eluant EtOAcrpet ether 50:50 v/v). 

166b N-{(3RW(2R^l-((2RM.NeopOTtyloxyc^ 

wbonyO-S-phenyi-pyiToiidin^ 

carbonylj-proline. 

This was prepared from 166a on a 0.10 mmol scale following the method described for 
If. The product was isolated in 89% yield (61 mg) after flash chromatography on silica gel 
(eluant EtOAc:AcOH 100:1 v/v). 
HPLC System A t R =15.1* >98% 
AAA Peptide content=76% 
Mass spec (FAB) m/e=592 t 272 



EXAMPLE 167 




167b 167c 
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167a Methyl (3R)-2^m-butyloxycarbonyl-l^,4-tetrahydroisoquinoUne-3- 
propanoate. 

This was prepared from lb on a 3.6 ramol scale. The ester was hydrolysed following the 
method described for If to give the corresponding acid which was then homologated 
following the method described for lb. The intermediate diazoketone was purified by flash 
chromatography on silica gel (eluant EtOAc:pet. ether 25:75 v/v) and the title product was 
isolated in 22% yield after flash chromatography on silica gel (eluant EtOAczpeL ether 
20:80 v/v). 

R f (EtOAc:pet ether 10:90 v/v) 0.12 

l H NMR 8 1.49 (9H.S); 1.6 - 1.9 (2Hjnj; 13 (2Hjn): 163 ( lH,ddJ=16,2 Hz); 3.09 
(lH.ddJ=16.6 Hz); 3.64 (3H,s); 4.2 (iH.br); 4.6 (lH.br); 4.9 (lRbr); 7.0 - 7.2 (4Hjn) 

167b Methyl (3R)-2.{(2R^S).l-((2R).lwm-butyloxycarbonyi-23Hlihydroindole-2- 

carbonyl)-5-phenyi-pyrroUcUne-2^bonyl}-1^3.4.teti^ydroisoquinoUne-3- 
propanoate. 

This was prepared from 79b and 167a on a 0.39 ramol scale following the method 
described for 79d. The product was isolated in 71% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 
R f (EtOAc-peL ether 30:70 v/v> 0. 13 

167c (3R)-2-{(2R^S)-l-((2RM-tert.Butyloxycarto^ 

5-phenyl-pyrToUdine-2-carbonyI}-1^.4-tetrahydroisoquinoIine-3-p^ acid. 

This was prepared from 167b on a 0.28 ramol scale following the method described for 
If. The product was isolated in 74% yield (130 mg) after flash chromatography on silica 
gel (eluant EtOAc^eL ethenAcOH 55:45:1 v/v/v). 
HPLC System A t R =15.4* >98% 
Mass spec (FAB) m/e=624 [M+H1+ 
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168a 3-Methylphenethylanune. 

To a stirred solution of 3-raethylbenzyl cyanide (1 g, 7.6 ramol) and CoQ 2 (0.49 g, 3.8 
ramol) in MeOH (20 mL) was added NaBHj (1.2 g, 30.4 ramol) portionwise at room 
temperature. The mixture was stirred for 30 min then poured onto crushed ice. 10% Aq. 
KHS0 4 was added until the mixture was strongly acidic (pH 2), and the insoluble material 
was removed by filtration through Celite. The filtrate was treated with NaOH pellets until 
basic (pH 10) and extracted once with EtOAc. then twice with CH 2 Cl 2 . The separate 
extracts were washed with brine, dried over Na 2 S0 4 , combined and evaporated to give the 
title compound (0.60 g, 59%) which was used without purification. 
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168b Methyl N-3-methylphenethyl-gIycinate. 

This was prepared from 168a on a 4.45 mmol scale Mowing the method described for 
32a. The product was isolated in 6% yield after flash chromatography on silica gel (eluant 
EtOAc). 

168c Methyl N-3-methvIphenethvi-^ 
dihydroindoIe-2~carbonyi)-glycinate. 

This was prepared from 74a and 168b on a 0.26 mmol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 30:70 v/v). 

168d N-3-Methylphenethyi-N-((2RH 
carbonyl>glycine. 

This was prepared from 168c on a 0.18 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

168e Methyl (3R)-2.{N.3-me%lphenetb^ 
dihydroindole-2-cartonyl)-^ 

This was prepared from lc and 168d on a 0.18 mmol scale following the method 
described for Id. The product was isolated in 70% yield after flash chromatography on 
silica gel (eluant EtOAc:pet ether 30:70 v/v). 

168f (3R)-2-{N-3-MethyIphenethyl-N^^ 
dihydroindoIe-2-carbonyl)-glycyl}-l 

This was prepared from 168e on a 0.13 mmol scale following the method described for 
If. The product was isolated in 72% yield (60 mg) after flash chromatography on silica gel 
(eluant EtOAc^eL ethenAcOH 70:30: 1 v/v/v). 
HPLC System A t R =17. 1 T >98% 
Mass spec (FAB) m/e=660 [M+NaJ + 
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EXAMPLE 169 CH 




169d i69e 



169a Methyl N-(2-(l.iMethyIpyrrol-2-yl)ethyl).glyciiiate. 

This was prepared from 2-(l-memyipyrrol-2-yl)ethylamine on a 8.0 raraol scale following 
the method described for 32a. The product was isolated in 27% yield after flash 
chromatography on silica gel (eluant EtOAcrpet. ether 70:30 then EtOAc). 

169b Methyl NK2-(l-Methylpyrrol-2-yl)ethyl).N^^ 
dihydroindole-2-carbonyl)-glycinate. 

This was prepared from 74a and 169a on a 2.16 mmol scale following the method 
described for Id. The product was isolated in 34% yield after flash chromatography on 
silica gel (eluant EtOAcrpet. ether 40:60 v/v). 
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169c N^2.(l^\IethylpyrroI-2-yl)efoy^ 
dihydroindole>2-carbonyl)-glycine. 

This was prepared from 169b on a 0.73 mmol scale Mowing the method described for 
If. The product was used without purification, assuming a yield of 100%. 

169d Methyl (3RV2-{N.(2-(l-Methyipyrrol-2-yl)ethyl)-N-((2R)-l- 

cydohexyloxycarbonyl-23-dihydroindoIe-2-carbonyi)-giycyl}- 1^,3,4- 
tetrahydroisoquinoline-3-acetate. 

This was prepared from lc and 169c on a 0.73 mmol scale following the method 
described for Id. The product was isolated in 58% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 40:60 v/v). 

169e (3R).2-{N-(2-(l-MethylpyiT0l.2^^ 

dmydroindoIe-2-carbonyl)-gly(7l}-l^,4.tetrahydroisoquinoUne-3-aceticacid. 

This was prepared from 169d on a 0.42 mmol scale following the method described for 
If. The product was isolated in 75% yield (197 mg) after flash chromatography on silica 
gel (eluant EtOAcrpet. ethenAcOH 80:20:2 v/v/v). 
HPLC System A t R =sl5.0' >98% 
Mass spec (FAB) m/e=627 [M+H] + 
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170e 170 f 



170a (2-ThienyDethylamine. 

This was prepared from 2-thienylacetonitriIe on an 18.6 mmol scale following the method 
described for 168a. The product was isolated in 32% yield and used without purification. 

170b Methyl N-(2-thienyl)ethyl-glycinate. 

This was prepared from 170a on a 5.96 mmol scale following the method described for 
32a. The product was isolated in 35% yield after flash chromatography on silica gel 
{eluantCHa 3 :MeOH:AcOH 30:2:1 v/v/v). 
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170c Methyl N-(2-thienyl)ethyK\-((2R)-l<ydote 

2-carbonyI)-glycinate. * 

This was prepared from 74a and 170b on a LOS mraol scale following the method 
described for Id. The product was isolated in 71% yield after flash chromatography on * 
silica gel (eluant EtOAc:peL ether 30:70 v/v). 

170d N^2-Thienyl)ethyl-N-((2RMK^ 
carbonyO-glydne. 

This was prepared from 170c on a 0.75 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

170e Methyl (3R)-2-{N.(2-thienyl)ethyW 
dihydroindole^-carbonyD-giycylJ-l^A 

This was prepared from 1c and 170d on a 0.75 mmol scale following the method 
described for Id. The product was isolated in 59% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 40:60 v/v). 

170f (3R)-2-{N-(2-TWenyl)e^ 

2^CTbonyl)-giycylHi2^^ acicL 

This was prepared from 170e on a 0.44 mmol scale following the method described for 
If. The product was isolated in 57% yield (157 mg) after flash chromatography on silica 
gel (eluant EtOAc:peL ethenAcOH 80:20: 1 v/v/v). 
HPLC System A t R =14.8" >98% 
Mass spec (FAB) m/e=493 [M+H]+ 
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EXAMPLE 171 




171a(2RS)-2-Benyloxycarbonylainino-lA3,4-tetrahydronaphthaIene. 

To a stirred solution of 1^3,4-tetrahydronaphthalene-2-carboxylic acid (3 g, 17 ramol) 
and N-raethylmorpholine (2.1 mL. 18.7 mraol) under N 2 was added (PhO) 2 P(0)N 3 (4 mL. 
18.7 ramol) and the mixture was heated at reflux for US hr then cooled to room 
temperature. Benzyl alcohol (3.7 mL, 34 ramol) was added and the solution was heated at 
reflux overnight, cooled to room temperature, and concentrated in vacuo. The residue was 
taken up in EtOAc and washed successively with aq. KHS0 4 , KHCO3 (twice), water and 
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brine, filtered (Whatman IPS phase separator) and concentrated. The product was isolated 

in 57% yield (4.07 g) after flash chromatography on silica gel (eluant EtOAc:pet. ether * 

10:90 v/v) 

171b Methyl N-((2RSM^Wetrahydronap^ 
glytinate. 

This was prepared from 171a on a 7.1 mmol scale in three steps. Hie amine was 
deprotected by catalytic hydrogenoiysis over 5% Pd-on-carbon* then alkylated following the 
method described for 32a and finally reprotected with BOC 2 0 following the method 
described for 141c (second part). The product was isolated in 14% yield after flash 
chromatography on silica gel (eluant EtOAcrpeL ether 10:90 v/v). 

171c Methyl N-((2RS)-ia3 ? 4-teti^Ydronaphth-2.yl).glycinate hydrochloride. 

This was prepared from 171b on a 1.0 mmol scale following the method described for 1c 
The product was used without purification, assuming a yield of 100%. 

171d Methyl N-((2RSH,2^tetrahydro^ 

cydohexyloxycarbonyI-23^Tiydroindole-2<arbonyl)-glydna^ 

This was prepared from 74a and 171c on a 1.0 mmol scale following the method 
described for Id. The product was isolated in 48% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 30:70 v/v). 

171e N^(2RSMA3,4.Tetr^ 
dihydroindo!e-2-carbonyl)-glytine. 

This was prepared from 171d on a 0.48 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

171f Methyl (3R).2-{N.((2RSM£3^ 

cydohexyioxycarbonyl-23-dihyd * 
tetrahydroisoquinoIine-3-acetate. 

This was prepared from 1c and 171e on a 0.48 mmol scale following the method 
described for Id. The product was isolated in 52% yield after flash chromatography on 
silica gel (eluant EtOAcrpeL ether 30:70 v/v). 
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I71g (3R)-2-{ N-a2RS)-1^3.4-Tetrahydronaphth-2-yl)-N-((2R)- 1- 

cydohexyloxycarbonyl-2.3-dihydroindole-2-carbonyl)-glycyl}-1.2J3,4- 
tetrahydroisoquinoline-3-aceiic acid. 

This was prepared from 171f on a 0.25 mmol scale following the method described for If. 
The product was isolated in 60% yield (97 mg) after flash chromatography on silica gel 
(eluant EtOAc:peL ethenAcOH 45:55:1 v/v/v). 
HPLC System A t R =l6.8' >95% 
Mass spec (FAB) m/e=650 [M+H1+ 

EXAMPLE 172 




172e I72f 
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172a Ethyl (2R)-3.4-dihydro-5-(4-methoxyphenyl V2H-pyrrole-2-carboxylate. 

This was prepared from 4-methox\phenylmagnesium bromide on an 8.0 ramol scale * 
following the method described for 87a. The product was isolated in 82% yield after flash 
chromatography on silica gel (eiuant EtOAcrpeL ether 30:70 then 40:60 v/v). * 

172b Ethyl (2R^S>5^4-methoxyphenyi)-pyrroiidine*2-carboxylate. 

This was prepared from 172a on a 6.6 mraoi scale following the method described for 
30a. The product was isolated in 56% yield after flash chromatography on silica gel 
(eiuant EtOAcrpeL ether 30:70 then 50:50 v/v). 

172c Ethyl (2R^SM-((2RM^ydohexyIoxyc^ 
(4-methoxyphenyl)-pyrrolidine-2-carfaoxylate. 

This was prepared from 74a and I72b on a 0.69 mmol scale following the method 
described for Id. The product was isolated in 95% yield after flash chromatography on 
silica gel (eiuant EtOAcrpeL ether 30:70 v/v). 

172d (2R^SH-((2R>l-CydohexyIoxyc^^ 
methoxyphenyl)-pyrrolidine«2-carboxylic acid. 

This was prepared from 172c on a 0.65 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

I72e Methyl (3R)-2-{(2R^M.((2RMK:ydohe 

carbonyi)-5-(4-methoxyphenyl)-pyro^ 

tetrahydroisoquinoline-3-carboxylate. 

This was prepared from 26a and 172d on a 0.32 mmol scale following the method 
described for Id. The product was isolated in 69% yield after flash chromatography on 
silica gel (eiuant EtOAcrpeL ether 40:60 v/v). 

172f (3R)-2-{(2R3SW(2RM-Cydohexyto^ % 

carhonyI)-5-f4-methoxyphenyl)-pyrr^^ 

tetrahydroisoquinoiine-3-carboxylic add. * 

This was prepared from 172e on a 0.22 mmol scale following the method described for 
If. The product was isolated in 69% yield (95 mg) after flash chromatography on silica gel 
(eiuant EtO Ac: AcOH 100:2 v/v). 
HPLC System A t R =l5.4' >98% 
Mass spec (FAB) m/e=652 [M+H1+ 
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EXAMPLE 173 




173a 




173d I73e 



173a Methyl N-(indan-2-yI)-giydnate. 

This was prepared from indan-2-amine on an 8.0 mmol scale following the method 
described for 32a. The product was isolated in 44% yield after flash chromatography on 
silica gel (eluant ElOAc). 
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173b Methyl N-nndM-2 % vl)-N4<2^ 
carbonyO-glycinate. 

This was prepared from 74a and 173a on a 0.69 mmol scale following the method 
described for Id. The product was isolated in 80% yield after flash chromatography on 
siiica gel (eluant EtOAcpeL ether 30:70 v/vh 

173c N-(tadan-2-yi)-N^(2RH^ 
glycine. 

This was prepared from 173b on a 0.55 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

173d Methyl (3R)-2-{N-(indan-2^ 
dihydroindole-2~OTbonyi)-gIycylM 

This was prepared from 1c and 173c on a 0.27 mmol scale following the method 
described for Id. The product was isolated in 73% yield after flash chromatography on 
silica gel (eluant EtOAc:peL ether 40:60 v/v). 

173e (3R)-2^N^fadan-2-yl)-N^ 

c^onyl)-gIycylH^,4-tetn^ add. 

This was prepared from 173d on a 0.20 mmol scale following the method described for 
If. The product was isolated in ??% yield (75 mg) after flash chromatography on silica gel 
(eluant EtOAcrpet ethenAcOH 80:20:2 v/v/v). 
HPLC System A ^=15.8' >98% 
Mass spec (FAB) m/e=658 [M+H1+ 
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EXAMPLE 174 




174a Methyl N^2^dohexylethyI)-N^N-/m.butyloxycarbonyI-pIienyIalanyl). 
glycinate. 

This was prepared from 32b and BOCPheOH on a 2.0 ramoi scale following the method 
described for Id. The product was isolated in 93% yield after flash chromatography on 
silica gel (eluant EtOAcrpet ether 25:75 v/v). 

174b Methyl NK2^ydohexylethyl)^N^N^3-indoleacetyl)-phenylalanyl)-glydnate. 

This was prepared from 174a on a 1.86 mmol scale following the method described for 
32d. The product was isolated in 52% yield after flash chromatography on silica gel 
(eluant EtOAcipet. ethenAcOH 65:35:1 v/v/v). 
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174c N-(2-Cyclohexyiethyl)-N-(N-( 3-inrioleacetyl)-phenyiaIanyl )-glycine. 

This was prepared from 174b on a u.4tS mmol scale following the raeihod described for 
34. The product was used without purification, assuming a yield of !()()#. 

174d Methyl l-{N-(2-cydohexyiethyi)-NWN.(3-indoleacetyl)-phenylalanyO-gIycyi}-D- 
prolinate. 

This was prepared from 174c and D-ProOMe on a 0.48 mmol scale following the method 
described for 34. The product was isolated in 42% yield after flash chromatography on 
silica gel (eluant EtOAc). 

174e l-{N-(2-Cydohexylethyl)-N^N-(3-inM 

This was prepared from 174d on a 0.20 mmol scale following the method described for 
If. The product was isolated in 6 1% yield (72 mg) after flash chromatography on silica gel 
(eluant CHCl 3 :MeOH:AcOH 35:2:1 v/v/v). 
HPLC System B t R =10.4" >95% 
AAA Phe 0.98: Pro 1.02: Peptide content=87% 
Mass spec (FAB) m/e=587 [M+H1+ 

EXAMPLE 175 




175c 



175d 
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175a Methyl N-(2.cydohexyiethyD-N.((2S).2.(3-indoieacetylainino)-4. 

phenyibutanoyi)-glydnate. 

This was prepared from 46a on a i.74 mmoi scale following the method described for 
32d. The product was isolated in 61% yield after flash chromatography on silica gel 
teluant EtOAc:peL ether AcOH 65:35: 1 v/v/v ). 

175b N^2-Cydohexylethyl)- 1 N.((2SV2.(3-indoleacetyiamino)^phenylbutanoyl)- 
glycine. 

This was prepared from 175a on a 0.53 mmol scale following the method described for 
If. The product was used without purification, assuming a yield of 100%. 

175c Methyl l-{N.(2<ydohexylethyl)-N^(2S)-2-(3.indoleacetylaniinoH- 
phenylbutanoyl)-glycyI}-D-prolinate. 

This was prepared from 175b and D-ProOMe on a 0.53 mmol scale Mowing the method 
described for 34. The product was isolated in 39% yield after flash chromatography on 
silica gel (eluant EtOAo. 

175d MN^2-Cydohexylethyl)-N^(2S)-2.(3.ta^^ 
giycyi}-D-proline. 

This was prepared from 175c on a 0.29 mmol scale following the method described for 
If. The product was isolated in 67% yield ( 1 16 mg) after flash chromatography on silica 
gel (eluant CHCl 3 :MeOH: AcOH 35:2:1 v/v/v). 
HPLC System B t R =15.8' >98% 
AAA Hph 1.04: Pro 0.96; Peptide content=93% 
Mass spec (FAB) m/e=623 [M+Nal+ 



BIOLOGICAL TESTING 

The compounds of the present invention arc potent ligands for the CCK-A and/or CCK- 
B receptors. Those which are antagonists at the CCK-B receptor also inhibit gastric add 
secretion stimulated by pentagastrin. The methods for measuring these activities are 
described below: 
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Measurement of binding affinity for CCK-A receptors 

The pancreas of an SD rai was homogenized in a 20-fold voiurae of 50 mM Tris-HCl 
buffer (pH 7.7) by the use of a Polytrone-type homogenizes ihe homogenate was twice 
centrifuged for 10 minutes at 50000 g by the use of an ultra-centrifuge, the precipitate thus 
obtained was suspended in a 4l)-foid volume of 50 mM Tris-HCl buffer (containing 0.27c 
BSA. 5 mM MgCU. 0.1 mg/mi bacitracin and 5 mM DTT; pH 7.7), and the suspension 
was stored at -80°C until the membrane preparations were required. 

The membrane preparations were then warmed to room temperature, diluted 1:10 with 
the buffer and incubated ai 37°C for 30 minutes in the presence of PH1L-364.718 and the 
test compound then separated by suction filtration. Non-specific binding was determined 
in the presence of 1 \iM L-364.718. The amount of labelled ligand bound to the receptor 
was measured by the use of a liquid scintillation counter: IC ;o values were determined, 
being that concentration of test compound required to inhibit specific binding by 50%. 

Measurement of binding affinity for CCK-B receptors 

About 100 SD rats were decapitated without anaesthesia, the whole brain was 
immediately excised from each of the rats and homogenized in 10-fold volume of 0.32 M 
aqueous solution of sucrose by the use of a Teflon-coated homogenizes the homogenate 
thus obtained was centrifuged for 10 minutes at 900 g by the use of a cooled centrifuge, 
and the supernatant was further centrifuged for 15 minutes at 11500 g. The precipitate 
thus obtained was dispersed in 50 mM Tris-HCl buffer (pH 7.4) containing 0.08% Triton 
X-100, this suspension was allowed to stand for 30 minutes and again centrifuged for 15 
minutes at 11500 g. the precipitate thus obtained was washed twice with 5 mM Tris-HCl 
buffer and twice with 50 mM Tris-HCl buffer in that order with centrifugal separation, the 
washed precipitate was suspended in 50 mM Tris-HCl buften and the suspension thus 
obtained was stored at -80°C until the membrane preparation was required. 

The membrane preparations were warmed to room temperature, diluted with 10 mM 
HEPES buffer (containing 130 mM. NaCL 5 mM MgCU, ImM EGTA and 0.25 mg/ml 
bacitracin; pH 6.5) and incubated at 25°C for 120 minutes in the presence of [ l25 I]BH- 
CCK-8 and the test compound, then separated by suction filtration. Non-specific binding 
was determined in the presence of 1 \iM CCK-8. The amount of labelled ligand bound to 
the receptor was measured by the use of a y-counten IC 50 values were determined, being 
that concentration of test compound required to inhibit specific binding by 50%. 
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Table 1 summarises CCK-A and CCK-B binding data tor representative examples of the 
preferred compounds: 

Table 1 

Sample N", B6Bm binding affinity tr. a fnM) 
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Table 1 (cont) 

Example No. Recenrnr bindi ng affinity \C, n ,nM) 





CCK-A 


CCK-B 


160 


> 10.000 


8.8 


165 


> 10.000 


1.0 


171 


> 10.000 


8.7 


174 


> 10.000 


0.94 



Measurement of inhibition of pentagastrin-stimulated gastric acid secretion in rat 

A cannula was inserted into the trachea of a rat anaesthetised with methane 
cintraperitoneally administered. 1.25 g/Kg), its abdominal wall was incised to expose the 
gastric and duodenal portions, and a polyethylene cannula was set in the anterior stomach 
after ligation of the cardia. The duodenum was then subjected to slight section, a 
polyethylene cannula was inserted from the incised portion toward the stomach, and the 
pylorus was ligated to fix the cannula. 

Physiological saline (with pH adjusted to 7.0) was perfused from the anterior stomach 
toward the pylorus at a rate of 3 ml/min. and the gastric-acid secretion was measured by 
continuous titration of the perfusate by the use of a pH-stat (AUT-201; product of Toa 
Electronics. Ltd.). The continuous titration was carried out by using 25 mM NaOH 
solution until the pH reached 7.0. and the result was expressed as the amount of gastric 
acid secreted for every 10 minutes (mE^lO min.). Pentagastrin was intravenously 
administered at a rate of 15 jig/Kg/hr. 

The secretion of gastric acid increased upon administration of pentagastrin, reaching the 
maximum level after 60 minutes and stably maintaining this level after that. A test drug 
was then intravenously administered, and the secretion of gastric acid was measured: ED 50 
values were determined, being the amount of the drug required to reduce the amount of 
secreted gastric acid down to 50% of die maximum level. 

Table 2 illustrates representative ED 50 values. It can be seen that compounds of the 
present invention show a substantial advantage over previously reported gastrin 
antagonists. 
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Table 2 



Compound of Example 281 of US 

Patent No. 4.820,834 (L-365.260) 4.2 



Compound of Example 20 of 
European Patent No. 0,405,537 Al 

(PD-134308) 2.1 

Compound of Example 74 0.74 

Compound of Example 153 0.20 



The experiments described above demonstrate that the compounds of the present 
invention are high affinity ligands for the CCK-A and/or the CCK-B receptor, and that 
those which preferentially bind to the CCK-B receptor can inhibit the stimulation of 
gastric acid release due to pentagastrin. They are therefore useful in the treatment of 
disease states in which the CCK-A, CCK-B or gastrin receptor is implicated as a mediating 
factor. 

In the case of the CCK-A receptor such disease states would include pancreatitis, 
disorders of gastrointestinal motility, irritable bowel syndrome, and CCK-dependent 
tumours. 

In the case of the CCK-B receptor such disease states would include disorders of the 
central nervous system such as anxiety, psychoses, Parkinson's disease, Tourette's 
syndrome. Huntingdon's chorea, and neural damage following ischaemia (for example 
after a stroke). 

In the case of the gastrin receptor such disease states would include disorders of the 
gastro-imestinal system, for example gastric and duodenal ulceration, gastritis, reflux 
esophagitis, Zollinger-Ellison syndrome, gastrin-sensitive pancreatitis, and gastrin- 
sensitive tumors. 

The compounds of the invention can also be used in the control of appetite and pain 
< including the potentiation of opiate analgesia). 

The compounds of this invention and salts thereof can be administered orally (including 
sublingual administration) or parenterally in the form of tablets, powders, capsules, pills, 
liquids, injections, suppositories, ointments and adhesive plasters. 
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The carrier and excipient for pharmaceutical manufacturing can be a solid or liquid, 
nontoxic medicinal substance, such as iactose. magnesium stearate. starch, talc, gelatin, 
agar, pectin, gum arabic* olive oil. sesame oii. cocoa butter, ethylene glycol and other 
commonly employed materials. 

Examples of formulations using the compounds of this invention are described below. 

Preparation of 20 mg-tablets 

Compound of Example 4 (100 g). lactose t367 g) and corn starch (90g) were 
homogeneously mixed together by the use of a flow granulating coater (product of 
Ohgawara Seisakusho), 10% aqueous solution of hydroxypropylceilulose (200 g) was 
sprayed into the mixture, and granulation was then performed. After drying, the granules 
were filtered through a 20-mesh sieve. 20 g of carboxymethylcellulose Ca and 3 g of 
magnesium stearate were then added, and the mixture was treated in a rotary tablet 
machine equipped with a pestle of 7 ram x 8.4 R (product of Hata Tekkosho), thus 
producing tablets each weighing 120 mg. 

Preparation of 40 mg-tablets 

Compound of Example 4 (140 g), lactose (280 g) and corn starch (70g> were 
homogeneously mixed together by the use of a flow granulating coater (product of 
Ohgawara Seisakusho). 10% aqueous solution of hydroxypropylceilulose (175 g) was 
sprayed into the mixture, and granulation was then performed. After drying, the granules 
were filtered through a 20-mesh sieve. 14.7 g of carboxymethylcellulose Ca and 2.8 g of 
magnesium stearate were then added, and the mixture was treated in a rotary tablet 
machine equipped with a pestle of 7.5 mm x 9R (product of Hata Tekkosho), thus 
producing tablets each weighing 150 mg. 

The clinical dosage of the compounds of this invention will be determined by the 
physician taking into account the precise illness, and the body weight age, sex. medical 
history and other factors of the patient to be treated. In general the dosage when 
administered orally will be between I and 1000 mg/day in either a single dose or sub- 
divided into smaller multiple doses. 
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CLAIMS 

1 . Compounds of general formula I. or pharmaceuricaily acceptable salts thereof: 

A - B - C I 

wherein: 
A is 




or an a-amino acid residue containing an aromatic side-chain (e.g. L-Trp, L-Hph, 
L-Phe, L-Phg, D-Trp, D-Hph, D-Phe, D-Phg) which is optionally substituted at the 
N-temrinal amino group; the N-temrinal substituent is selected from R 2 . 
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-N 

(CHjjVC-D-R 18 
X 3 



xvm 



D (in the exemplifications of C showing it) is absent, any a-amino or imino acid 
residue, any N-meihylated a-amino acid residue. P-alanine: 




CO- 



XTC XX 

R 1 is -H, halo, -OH, -C0 2 H, -CF 3 , -NO,, -CN, CH 3 , lower alkoxy (C t - C 3 , linear or 
branched), lower alkylcarbonyl (C, - C 3 , linear or branched), phenylcarbonyl; 

R 2 is absent, H, alkyl (C x - C 10 , linear, branched or cyclic), unsubstituted or 
substituted phenylmethyl (substiraents are 1 or 2 of halo, -OH, -CO2H, -CF 3 , -NO2, 
-CN, -CH 3 , or -OCH 3 ), -CSR 19 , -COR 19 , -CO,R 19 , -CONR 1 ^, -CH 2 CO>R 19 , 
-CHzCOR^-SOjR 19 ; 

R 3 and R 4 are independently selected from R 1 , but when situated on adjacent carbons 
may form an unsubstituted fused aromatic carbocyclic or heterocyclic ring; 

R 5 is H, -OH, lower alkyl (C t - Q, linear or branched) lower alkoxy (C t - Q, linear 
or branched), substimted or unsubsrimted phenyl or phenylmethyl or phenylmethoxy 
(substiments arc 1 or 2 of halo, -CH 3 , -OCH 3 , -C0 2 H, -NO2, -CF 3 or -OH), 
cyclohexyl, cyclohexylmethyl, cyclohexylmethoxy, 

R 6 is H, -(CH^-X^CHjVR 21 * 1-indanyl, 2-indanyl, 10,3,4-tetrahydronaphth-l-yl, 
or l,2,3,4-tttrahydronaphth-2-yl; 
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R' is H. meihyl, or together with R 8 forms a saturated, unsuhstituted. cvcloalkyi rine 

R 8 is H, ten-butyl, cycioaikyi CC 3 - C 8 ), substituted or unsuhstituted phenyl 
(substituents are 1 or 2 of halo. -CN. -CH 3 , -OCH 3 , -C0 2 H. -NO>, -CF 3 or -OH), the 
side chain of a naturally occurring a-amino acid, -CHR^R 23 , or together with R 7 
forms a saturated unsubsrituted cycioaikyi ring (C 3 - C 6 ); 

R 9 and R 10 are independendy selected from R 5 , phenylthio, phenoxy, 1-napthyl, 
2-napthyl, or when situated on adjacent carbons may together form a fused benzene 
ring; 

R 11 and R 12 are independendy R halo. -OR -NO,, -COjH, -CF 3 , -CH 3 , -OCH 3 , 
phenyl, or together when on adjacent carbons R 11 and R 12 may form a second 
benzene ring; 

R 13 and R 14 are independendy chosen from H, halo, -OH, -NO* -CF 3 , -CH3, -OCH 3 , 
-(CH2) m C0 2 H, -(CH2) m CONH 2 , -(CH2) m C0 2 CH 3 , -(CHi^SCbH, or together when 
situated on adjacent carbons R a and R 14 may form a second fused benzene ring; 

R K is H. lower alkyl (Q - Cg, linear or branched), substituted or unsuhstituted phenyl 
orphenylmethyl (substituents are 1 or 2 of halo, -CH}, -OCH 3 , -CO.H. -N0 2 , -CF 3 , 
-CN or -OH); or 

X 3 X a 

II II 

-(CH 2 )— C— D-R 18 , -CH=CH-C- D-R ,a 

XXI xxn 
where the double bond may be either of cis or trans disposition: 
R 16 is defined as R 5 ; 

R 17 is H, di-lower alkyl (Ci - C4) methyl, cycioaikyi (C 3 - C l0 ), -O-cycloalkyl (C 3 - 
C l0 ), -S-cycioalkyl (C 3 - C l0 ), -SOrcycloalkyl (C 3 - C l0 ), -1-adamantyl, 
-2-adamantyl, unsubstimted or substituted phenyl (substituents are 1 or 2 of halo, 
-CH 3 , -OCH 3 , -CO.H. -N0 2 , -CF 3 or -OH); 
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R 18 is -H, -OH. -C0 2 H, -C0 2 CH 3 , alkyl <C, - Q, linear or branched), cycioalkyl (C 3 - 
C 7 ), alkoxy (C! - C 6 , linear or branched), phenyimethyl, phenylmethoxy, NR^R 25 ; 

R 19 and R 20 are independently selected from H, alkyl (Cj - C l2 , linear or branched), 
cycioalkyl (C 3 - CgMCHo),,- or polycycloalkyl (C 3 - C 12 )-(CH2) n - where said cyclic 
or said polycyclic group may be further substituted by up to four substituents 
independendy selected from Cj - C 3 alkyl; substituted or unsubstituted 
phenyKCHj),,- (substitutents may be 1 or 2 from halo, -CH 3 , -OCH 3 , -C0 2 H, -NO* 
-CF 3 or -OH), 1-adamantyl, 2-adamantyl, heterocycloalkyl (3-8 membered ring, 
where heteroatoms are 1 or 2 of -NR 26 -, -O-, -S-, -SO,-), or together R 19 and R 20 in 
combination with the N of an NR^R 20 group may form a 3-8 membered heterocyclic 
ring; 

R 21 is branched alkyl (C 3 - C 8 ), cycioalkyl (C 3 - C 8 ), unsubstimted or substituted 
phenyl (substituents are 1 or 2 of halo, -CF 3 , -C0 2 H, alkyl (Cj - C5, linear or 
branched), alkoxy (C { - C 5 , linear or branched), -CN, -N0 2 and -OH), 1- or 2-napthyl, 

2- or 3-indolyl; 2-, 3- or 4-pyridyI; 2- or 3-thienyl; 1-, 2- or 3-pyrrolyl; 2- or 

3- (l-methyl)pyirolyl; 2-or3-finyl; 

R 22 and R 23 are independendy H. alkyl (Q - Q, linear or branched), 

-(CH^-XVCHj-JpR 27 

-(CH^-COoR 27 , 

-(CH^-R 27 , 

-(CH^-CONR^R 29 , 

-OCOCT^-R 27 , 

■OCONHfCH^-R 27 , 

-NHCO^CHsVR 27 ; 

R 24 and R 25 are independendy H, alkyl (C, - Q, linear or branched), or together with 
the N of the NR^R 25 group form an unsubstimted. saturated or unsaturated, 4-7 
membered heterocyclic ring; 

R 26 is H, lower alkyl (Ci - Q, linear or branched), phenyl or phenyimethyl; 

R 27 is H, alkyl (C 3 - Q, linear or branched), cycioalkyl (C 3 - C 8 ), substituted or 
unsubstimted phenyl or phenyimethyl (substituents are 1 or 2 of halo, -CH 3 , -OCH 3 , 
-C0 2 H, -N0 2 , -CF 3 or -OH), 1-adamantyl, 2-adamantyl; 
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R 28 and R 29 are independently R 27 or together with the N of the NR^R 29 group form 
an unsubstituted. samrated or unsaturated. 4-7 memhered heterocyclic tins, or 
benzorused 4-7 memhered heterocyclic ring; 

and wherein: 

ais0-3 

bisO-2 

c is 0 or 1 

disO-2 

e is 0 or i 

fis0-4 

gisO-3 

hisO-2 

iisO-3 

jisO-2 

kis0-3 

IisO-3 

mis 0 - 3 

nisO-4 

ois0-3 

pisO-3 

qisO-4 

X 2 isO,H 2 ,S 
X 3 isO,H 2 ,S,F 2 

X 4 is absent, -0-, -CHOH-. -CO-, -SO,- 

X 5 is absent, -OCCH,),-, -(CH^-CO-, 

-0(CH2) q -CO-. -S-(CH2) q -, -SOoCCH^-, 
-SOsCCH^-CO-, -SO(CH2) q - f -NHCCHj),,-, 
-NCHaCCHj),,-, -NHCCH^CO-, NCHjCCH^CO-. 

can be either a single or double bond; when two occur in the «"™» moiecule 

they must be simultaneously double or single. 
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2. Compounds of Claim i or pharmaceutical^ acceptable salts thereof, wherein: 

AisVH 

Bis X, XIV 

CisXV.XVIorXVn 

3. Compounds of Claim 2 or pharmaceutically acceptable salts thereof, wherein: 

BisX 
CisXV 

R 3 is at the 3- position of the aryi ring 
R 4 isH 

R 6 isHorCH 3 
R 7 isHorCH 3 

and wherein: 

c + d + e=0orl 
fisOorl 
gisO, 1 or2 
h is 0 or 1 
X^O 
X 2 isOorH 2 

4. Compounds of Claim 3 or pharmaceurically acceptable salts thereof, wherein: 

R 6 isH: 
R 7 is H: 

R 8 is ten-butyl, cycloalkyl (C 3 - C 8 ), substituted or unsubstituted phenyl (subsrituents 
are 1 or 2 of halo, alkyl (C, - C 3 ), alkoxy (C x - C 3 ), -CO,H, -NO z , -CF 3 or -OH), 
CHR^R 23 ; 

R 13 is H, halo. -CH 3 , -OCH 3 ; 
R 14 isH; 
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X 3 

R 15 is — (CH 2 )i — C — D — R 18 XXI 

whereinD is absent Gly or P-Ala: 

R 18 is -OH, lower alkyi (C t - C 4 , linear or branched), lower alkoxy (C t - C 4 , linear or 
branched), NR^R 25 ; 

R 22 and R 23 are independendy H. lower alkyl fCj - Cg, linear or branched), lower 
alkoxy (C x - C4, linear or branched) 

-(CH^^-CCH^p-R 27 
-(CH^-R 25 

R 24 and R 25 are independendy H, methyl, ethyl or in combination with the N of the 
NR^R 23 group together form an unsubstituted, saturated or unsaturated, 4-7 
numbered heterocyclic ring; 

cisO 

disO 

e is 0 or 1 

iisOorl 

X 3 isOorH 2 

5. Compounds of Claim 4 or pharmacentically acceptable salts thereof, wherein: 

R 3 is -CI, -Br, -CHa or -OCH, 
R°isH 

R^is-CCHaVCOjH 

R 22 and R 23 are independendy lower alkyl (Ci - Q, linear or branched), 
-(CH^o-CKCHjJp-Ph, -(CH^-Ph, 

eisO 
fisl 
gis 1 
hisO 

stereochemistry at R 13 subsdtuent is R. 
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6. Compounds of Claim 2 or pharmaceuricaily acceptable salts thereof, wherein: 

V 

B is -N C- xxm 

I II 
R 6 X 2 

(X where c = d = e = zero) 
C is XVI orXVn 

R 6 and R 7 are independendy H or CH 3 ; 



X 3 
•I 

R 15 is -(CHoJi-C-Ris XXIV 
(XXI when D is absent) 

R 16 is phenyl, phenyimethyl, phenylmethoxy, cyclohexyl, cyclohexylmethyl, 
cyclohexylmethoxy; 

R» 8 is -H, -OH, -NR^R* lower alkoxy (Cj - C 3 ); 

R 24 and R 25 are independendy R, lower alkyl (C t : C 4 , linear or branched), or 
together with the N of the NR^R 23 group form an unsubsrituted, saturated, 4-7 
membered heterocyclic ring; 

f+g=lor2 
iisO, 1 or2 
X l isO 

X 2 and X 3 are independendy O or H 2 . 
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7. The following particular compounds within claims 2 to 6 or pharmaceutical!/ 
acceptable salts thereof: 

Example No. 

1 (3R)-2-[N-(3-Chlorophenyicarbamoy l)-0-benzyi-thieony 1]- 1 ,2,3,4- 
tetrahydroisoquinoline-3-acetic acid. 

2 (3R)-2-|N-(3-Bromophenyicarbam^ 
tetrahydroisoquinoiine-3-acenc acid. 

3 (3R)-2-[N-(3-MethyIphenylca^ 
tetrahydroisoquinoline-3-acedc acid 

4 (3R)-2-[N-(3-Acetylphenyic^ 
tetrahydroisoquinoline-3-aceric acid. 

5 (3R)-2-[N^3-Isopropoxyphenylcarbam^ 
tetrahydroisoquinoline-3-acedc acid. 

6 (3R)-2-[N-^Cyanophenylcarbamoyl>(>ben2yl-direonyl]-l^ t ^ 
tetrahydroisoquinoIine-3-acetic acid. 

7 (3R)-2-INK3-CMorophenyl(^amoy 
tetrahydroisoquinoline-3-acedc acid. 

8 (3R)-2-[N-(3-<^orophenyica^ 
tetrahydroisoquinoline-3-aceric acid. 

9 (3R)-2-|^-(3-CMorophenylart 
tetrahydroisoquinoiine-3-acenc acid. 

10 (3R>2-[(2S)-2^3-TrifluonmieA 
tetrahydroisoquinoiine-3-acetic acid. 

11 (3R>2-[(^)-2-(3<Mrophenylcarbamoylainino)-hexanoyn 
tetrahydroisoquinoline-3-aceuc acid. 

12 (3R)-2-[(2S)-2-(N-(3-CUorophenylcarbamoyl)-methy lamino)-hexanoyI]- 1 ,2,3,4- * 
tetrahydroisoquinoiine-3-acedc acid. 

25 (3R)-2-[(2S)-2^3,4-IMcMorophe 
tetrahydroisoquinoline-3-acenc acid. 

14 (3R)-2-[(2S>2-(2-MeAylphenylcarb 
tetrahydroisoquinoline-3-acetic acid. 

15 (3R)-2-[(2S)-2-(4-Methylphenylcarbamoyi^^ 
tetrahydroisoquinoline-3-aceric acid. 

16 (3R)-2-[(2S)-2-(3-MethoxyphenyicaA 
tetrahydroisoquinoline-3-aceric acid 
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Example No. 

17 (3R)-2-[(2S)-2-(3-CMorophenyicart 

tetrahydroisoquinoline-3-acetic acid 
75 (3R)-2-[N-(3-ChIorophenyic^^ 

acetic acid 

19 (3R)-2-[N-(3-Bromophenyl^ 
acetic acid 

20 (3R)-2-P*-(3-MeAylphenyfc 
3-acetic acid 

21 (3R)-2-[(2S)-2-f3-Chlorophenylcarbamoylamino)-33-dimethylbutM 
tetrahydroisoquinoline-3-acetic acid 

22 (3R>2-[(S)-a-(3-ChlorophenylcaA 
tetrahydroisoquinoline-3-aceric acid 

23 (3R)-2-[(S)-a-(3-Methyiphenyte^^ 
tetrahydroisoquinoiine-3-acetic acid 

24 (3R)-2-[(2S)-3K2-Adamantyloxycarbonyiamino)-2-(phe 
propanoyI]-1^3,4-tetrahydroisoquinoline-3-acetic acid 

25 (3R)-2-[(2S3R)-2-(3-CMorophenyicarbamoyianrino)-3--phenylbutanoyi]- 1 ,2,3,4- 
tetrahydroisoquinoline-3-acetic acid 

26 (3R)-2-[N-(3-CWorophenyic^amoyl)-(>benzyl-thre 
tetrahydroisoquinoline-3-carboxylic acid 

27 (3R)-2-[N-(3-Bromophenylcari^ 
tetrahydroisoquinoline-3-carboxylic acid 

28 (2R,4S)-l-P*H3-C^lorophen^^^ 
phenylpyrrolidine-2-carboxylic acid 

29 (2R,4R)-l-[N-(3-CMoropte^ 
phenyipyirolidine-2-acetic acid 

30 (2R^S)- l-[N-(3-Chlorophenylcarbamoyl)-0-benzyl-threonyI]-5- 
phenyipyiroiidine-2-carboxyiic acid 

31 (3R)-2-[(2S,3R)-3-Ben2yioxy^^ 
l t 2 t 3 t 4-temhydroisoquinoiine-3-aceric acid 
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8. Compounds of Claim 1 or phanmceuricaily acceptable salts thereof, wherein: 

A is n. m. IV, V or VI 

BisX 

CisXVm 

and wherein: 

R 1 is H. -OH, halo, -CH 3 , -OCH 3 , -CN, -C0 2 H or CF 3 ; 

R 2 is absent. H, alkyl (C x - C 6 , linear or branched), -CO-alkyl (Q - Cg, linear or 
branched), -CCValkyi (C x - Q, linear or branched); 

R 6 is H. or alkyl (C x - Cg, linear or branched); 
R 7 isH; 
cisO 

X 2 and X 3 are independendy H 2 or O. 

9. Compounds of Claim 8 or phannaceurically acceptable salts thereof, wherein: 
D (in the exemplifications of C showing it) is absent, Gly, p-Ala, XK or XX; 
and wherein: 

R^H; 

R 2 is absent orH; 
R 6 isH 

R 8 is H, the side chain of a naturally occurring a-amino acid, CHR^R 23 ; 
R 18 is -OH, -OCH 3 , NR^R 25 ; 

R 22 and R 23 are independendy H, alkyl (C t - Cg, linear or branched), 
-(CH 2 VX 5 -(CH2)p-R 27 , -(CH^-COsR 27 or (CH^-R 27 ; 

R 2 * and R 25 are independendy H or alkyl (d - C4, linear or branched), or together 
with the N of the NR^R 25 group form an unsubstituted, saturated. 4-7 membered 
heterocyclic ring; 
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R 27 is a branched alkyl (C 3 - Q), cycloaJkyl (C 3 - C 8 ), phenyl, 1-adamaniyl, 
2-adamanryl: 

a is 0-2 
d and e are 0 
f is 1-3 
i is lor 2 

— are all double bonds. 
10. Compounds of Claim 9 or pharmaceuucally acceptable salts thereof, wherein: 



A is 




N 



XXV 



H 



(II where 



is adouble bond, R 1 =R 2 = H, a= 1, X 1 =0) 



D is absent. 




XXVI 



CO- 



OTC where R 16 is HJ 



zero) 




xxvn 



(XX where R 16 is a j = zero) 



and wherein: 



R 17 is cycloalkyl (C 5 - C 8 ); 
R^isa 

R 23 is alkyl (C, - C 8 , linear or branched), -(CH^-R 27 . 
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1 1. The following particular compounds within Claims 9 and 10 or pharmaceurically 
acceptable salts thereof: 



Example No. 


32 


MemylN-G^ciohexylemyI)-N-((2Sy2-(3-ra^ 




glycinate. 


33 


N-(2-CydohexylemyI)-N-((2SV2-(3-mdoIeare^ 


34 


l-{N-tt-(^lohexylemyl)-N-((2S)-2-(3-in^^ 




pyrrolidine. 


35 


MemyiN-{N-a<yclohexylemyl)-N<(2S)-2K3-mdoleacetylaminn)-hexanovl)- 




glycyl }-D-prolinaie. 


36 


>r-{N-(2-Cyclohexylerayl>N-((2S>2-{3-^ 




D-proline. 


37 


N-{N-(2-Cyclohexyiemyl)-N-((2S)-2-(3-m^ 




D-pipecolic acid. 


38 


N-{N-(2-Cyclohexylemyl)-N<(2S>2-(3-^ 




glycine. 


39 


l-{N-(2-Cyclohexylmemyi)-N-((^^ 




pyrrolidine. 


40 


l-{N-(2-Cyclohexyiraemyl)-N-((2S)-2^3-m^ 




proline. 


41 


l-{N-(2-Cyclohexyimethyl)^ 




D-proiine. 


42 


HN-(Cyciooctylmethyl^ 




D-proiine. 


43 


!-{3-{N<2-CydohexviethvI)-N-((2S)-2-(3^ 




amino } -propanoyl} -pyrrolidine. 


44 


N-(3-Cyclohexylpropyl)-N-((2S)-2-(2-mfo - 


45 


N-(3-CyclohexylpropyI)-NKN^kdoleacetyi)-phenylalanyl)-giycine. 


46 


N-(2-Cyclohexylemyl)-N<(2SV2-(3-isoquinolinecarbonylanm 




phenylbutanoyl)-glycine. 


47 


N-{N-Phenemyl-N-((2S)-2-(3-indoleacew^ 


174 


l-{N-(2-CyclohexyIemyl)-N-{NK3-m^ 




D-proline. 


175 


l-{N-(2-Cyclohexylemyl)-N-f(2S>2-G-in^ 




glycyl ) -D-proline. 
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12. Compounds of Claim 1 or pharmaceuticaily acceptable salts thereof, wherein: 



R 1 ^1 

a is ix, / /f^V(CH 2 ) r c. xxvm 




R 2 

(II where is a singie bond) 
R 1 x 1 

CO" {ch * 1 

I 

R 2 

(TV where are single bonds) 

tcr J 



V R2 



XXK 



XXX 



(V where are single bnnris) 

R 8 x 2 
B is -N ^ (CH 2 )g- C - (CH 2 ) e - XXXI 

R6 

(X, where R 7 is H and c is zero) 
XI, Xn. Xm and XIV 



CisXV 
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13. Compounds of Claim 12 or pharmaceuticaily acceptable salts thereof, wherein: 
R l is H, halo, -CH 3 or -OCH 3 . 
R 8 is H or CHR^R 23 or phenyl. 

R 11 and R 12 are independently H or phenyl, or together when on adjacent carbons 
R ll andR 12 may form a second fused aromatic ring, yielding a napthyl moiety. 

R 13 isH. 

if 

R 15 is a or — (CHi); — C — D — R 18 XXI 
R 18 is -OH, -OCH 3 or -NH 2 ; 

R 22 and R 23 are independently H, alkyl (Q. - C 4t linear or branched), 
-(CH 2 ) 0 -X 5 -(CH 2 ) p .R 27 , -(CHA-R 27 ; 

R 27 is cycloalkyl (C 3 - Q), phenyl; 
and wherein: 

aisOorl 

disOor 1 

eisO 

fis0-2 

gisO-2 

iisO-2 

X l isOorH 2 

X 2 isOorH 2 

X 3 isOorH 2 

X 5 is absent or -O- 
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14. Compounds of Claim 13 or pharmaceutically acceptable salts thereof, wherein: 



A is 




xxxn 



I 

R2 

(XXVm with a = zero andX 1 = O); 



Cis 




xxxm 



I 

C0 2 H 

(XV where f is 1, g is 1. h is 0, R 13 and R 14 are a and R 15 is -(C^CaH), 




XXXIV 



(CHa), 
C0 2 H 



(XV were f is I, g is 0, h is 1. R 13 and R 14 are H, and R 15 is -(CH^jCOoH); 
R 2 is-C0 2 R 19 ; 

R 9 and R 10 are independemly R 5 , phenylthio, phenoxy, 1-napthyl or 2-napthyl; 

and wherein: 

i+j=0-4 

X 4 is absent or -CO-. 
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15. The following panicalar compounds covered by Claims 12 to 14, or 
pharmaceurically acceptable salts thereof: 

Example No. 

48 (3R)-2- { N-((2R)- l-rm-Butyloxycarbonyl-2 J^yaroindole-2-carbonyl)-0- 
beiizyl-threonylH,23,4-tetrahydro^^ acid. 

49 (3R)-2-{(2S)-2-((2R)-l-ferr-Butyloxycarbonyi-2^-aihy(iroindole-2- 

carbonylarnmo)^phenylbutanoyl}-l^,4-tetrahydroisoquinoline-3-acetic 
acid. 

50 (2R)4-{(2S)-2-((2R>l-r^Butyloxycarbonyl-2J-aihydroindoIe-2- 
carbonylarmno)^phenyIbutanoyl}-23KiihydaroindoIe-2-accdcacid. 

51 (3R)-2H((2RH-rerr-Butyloxvcarbonyl-23^y^^ 
l^,4-tetrahydroisoquinoline-3-aceric acid. 

52 (3R)-2-{((2RH<m-Butylacetyl-2,3^ydrom^ 
1 ,23,4-tctrahydroisoquinoline-3-acctic acid. 

53 (3R)-2-{((2R>l-ten-Butyloxycarbonyl-2^KiihydromaoIe-2^arbonyl)-valyl}- 
1 ^2,3,4-tctrahydroisoquinoline-3-carboxylic acid 

54 (3R)-2-{((2RVl-rm-Butyloxycarbonyl-23^ydroindob-2-carbonyl)- 
isoleucyl} -1^3,4- tetrahydroisoquinoline-3-acenc acid. 

55 (3R)-2-{(S)^-((2RH<e^Butyloxycarbony 
carbonylairnno)-phenylacetyl}-l^ f 3,4-tetrahydroisoqum^ 

56 (3R)-2-{((2R>l-ren-Butyioxycarbonyl-2,3^ydromdole-2^arbonyl)- 
D-prolyl } - 1 ,23,4- teirahydroisoquinoiine-3- acetic acid. 

57 (3R)-2- { (2R)- 1-((2R)- l-ren-Butyloxycartonyl-23Kimydroinciole-2-carbonyl)- 
2^Kiihydroindole-2K^onyl}-133,4-temihydroisoquinoiine-3-acctic acid. 

58 (3R)-2-{(2R3S)-H(2RH-re^ButyIoxv^ 

3- phenyI-pyrrotidtoe-2H:arbonylH acid. • 

59 (3R)-2-[(2R,4S)-l-((2RH-*m-Butyloxyca^ 

4- phenylthicnpyiTolidine-2^arbonyl}-133,4-tetrahydrcdsoqum 
carboxy lie arid. 

60 (3R)-2-{ (2R.4S)- l-((2R)-l-jm-Buryloxycarbonyl-23-dmydrom^ 
4-phenyltmo-pym>iidme-2<arb^ 

acid. 

61 (3R)-2-{(2R,4RVH(2RWwm-Butyloxycarbonyl-2,3^ 
4-phenylttao-pyrrohdme-2K^ 

carboxy lie acid. 
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Example No. 

62 (3R)-2-{(2R.4R)-H(2RM-»/r-B^^ 
4-benzyloxy-pym>Udine-2^arbonyl}^^ 
cazfaoxyiic acid. 

63 (3R)-2- { (2R.4RM-((2R)- l-«err-ButyioxycarbonyI-2,3-dihydroindoIe-2-carbonyi)- 
4-phenoxy-pyrroHdine-2<aibo^^ 

acid. 

64 (3R)-2-{ (2R t 4R)-l-((2R)4-rm-Butyloxycarbonyl-23^ydroindole-2^arbonyl)- 
4-phenyl-pyrroUdine-2<arbonyl}-1^3,^ 

65 (3R)-2-{(2R,4SHK(2R)-l-rm-Butyloxycarb^^ 
4-phenyl-pyrrolidine-2<arb^^ 

66 (3R)-2-{(2R,4S)-H(2R)-l-rm-ButyIoxyca^ 

4- benzyi-pyrroUdine-2K^onyl}-l^JAtetrahydroisoquinoline-3 
acid. 

67 2-{(2R4S)-H(2R)-l-rOT-ButyloxycarbOTyl-2^^ 
phenyl-pyiroUdine-2^arbonyl}-l^,3Atetrahydroisoquinoiine. 

68 Methyl (3R)-2-{(2R^S)-l-((2R)-l-fm-butyloxy«iijonyi-2,^dihydroindole-2- 
carbonyl)-5-phenyl-pyirolidine-2K:^ 

carboxylase. 

69 (3R)-2-{(2R^S)-l-((2R>l-/m-Butyloxy(^onyl-23-dihydroinctole-2-carbonyi^ 

5- phenyl-pyiroUdine-2-carbonyl}-1^3,4-tetiahydTTOsoquino^ 
acid. 

70 (3R)-2-{(2R,5S)-l-((2R)-We^Butyloxy<^ 
5-phenyl-pynoiidine-2-carbonyl}-1^3,4-tetiahydnrisoquinoline-3< 

71 N-{(3R)-2- { (2R4S)-1-((2R)- l-Krr-Butyioxycarbonyi-2^-dihydroindole-2- 
catbonyl)-5-phenyl-pyrrolidine-2-carbonyl )-l A3,4-tetrahydroisoquinoline-3- 
carbonylj-glycine. 

72 (3R)-2-{(2R^S)-l-((2RM-Neopentyloxycarb^^ 
carbonyl)-5-phenyl-pyrroUdine-2^arbonyl}-l^ 
carboxylic acid. 

73 (3R)-2-{(2R^S)-H(2RH-Isopropyloxycarbo^^ 
5-phenyl-pyrroliaine-2<arbonyl}-1^3Atetr^ 
acid. 

74 (3R)-2-{(2R^SH-((2R)-l-(>:tohexyloxycarto^ 
carbonyl)-5-phenyl-pyrroHdine-2<arb<>^ 
carboxylic acid. 
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Example No. 

75 (3R)-2-{(2R^SH-((2RH-(2-Adam^ 
carbonyl)-5-phenyi-pyrroiidine-2-carbonyi } - l^.^tetrahydroisoquinoiine-S- 
carboxylic acid. 

76 (3R)-2-{(2R^SW(2RH-rgre-Butyl<^amoyW^ 
5-phenyl-pynoUdine-2^arbonyl}-l,2,3Ate^ 
acid. 

77 (3R)-2-{(2R^S)-H(2RM-fm-Butyta 
phenyI-pynofidine-2-carbonyl}-^^^ 
acid. 

78 (3R)-2-{(2R^S)-H(2RH-re^Butylox^^ 
5-phenyl-pynolidine-2-K^onyl}-U,3,4-tetrahydioisoquinoliiK 

79 N-{(3R)-2-{(2RJSH^(2RHwm-ButyIoxyc^^ 
carbonyl)-5-phenyl-pyiroUdine-2s:arbonyl}-1^3,4-tetrahydroiscquino 
acetyl} -proline. 

80 N-{(3R)-2-{ (2R,5S)- l-((2R)- l-rerr-ButyIoxycarbonyl-2^-dihydroindole-2- 
carbcmyl)-5-phenyl-pyiTolidine-2<ar^ 

acetyl }-D-proiine. 

81 (3R)-2-{(2R^S)-l-((2R)-l-Neopentyloxyca^ 

carbony l)-5-pheny l-pyrroiidine-2-carbony i } - 1 ^3 ,4- teirahydroisoquinoiine- 
3-acedc add. 

82 (3R)-2-{(2R^SH^(2R)-l-C^clohexyloxyca^ 
carbonyl)-5-phenyl-pyrroUdine-2-caTbonyl}-l^ 
3-acetic acid. 

83 (3R)-2-{(2R^SH-((2R)-l-(2-Adam^ 

carbonyl>5-phenyl-pyiroUdine-2-caTbonyiH 
3-acedc acid. 

84 (3R>2-{(2R^SHK(2RH-ZOT-Butyloxyca^ 
5-phenyl-pynoHdine-2-carbonyl}-l^ t 4-^^ 
caiboxyiic acid. 

85 (3R)-2-{(2R^SH^(2RH-rerr-Butyloxyc^ 
5-phenyl-pyrrolidine-2-carbonyl}-i;>3,^ 
acetic acid. 

86 (3R)-2-{ (2R.5S)- l-((2R)-l-ferr-ButyIoxycarbonyl-2^^ydroindole-2-carbonyl) 
5-benzyi-pyrroHdine-2K:arbonyl}-l^,4-tetrahydroiscxiuinoline-3-ace acid. 
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87 (3R>2-{(2R,5S)-H(2R)-l-rm-Butyloxyca^ 
5-(2-naphthyl)-pyrrotidine-2*arbonylH^ 
carfaoxylic acid. 

88 (3R)-2- { (2S.5R)- 1 -((2R)- l-rm-ButyloxycarbonyI-2^^ydroindole-2-carbonyl)- 

5-phenyl-pyroUdine-2-cartonylH,23^ 
acid. 

89 (3R)-2-{(2S^R)-M(2R)-l-fm-Butyloxy(^onyl-23^ 
5-phenyl-pynolidine-2-carbonyl )- 1^3,4-tetrahydroisoquinoiine-3-aceric acid. 

90 (3R)-2-{N-Phenethyl-N-((2R)-l-fen-b^^^ 

carbonyl)-glycyl}-l,23,4-tetrafaydroisoquinoline-3^aiboxyUcad 

91 (3R)-2- (N-3-Phenylpropyl-N-((2R)-l-rOT-butyloxyc^ 

carbonyi)-giycyl}- l,23,4-tetiahydroisoquinoline-3-caiboxylic acid. 

92 (3R>2-{N-Benzyi-N-((2R).l-rm-butytoxycarbonyl-2,3Kimydroindole-2- 
carbonyl)-glycyl}4,23,4-tetrahydioisoquinoline-3-aceric acid. 

93 (3R)-2-{N-Phenethyl-N-((2RH-rerr-b^ 
carbonyl)-glycyl}-l£3,4-tetrahydra^ 

94 (3R)-2-{N-3-Phenylpropyl-N-((2R)-l-im^ 

carbonyl)-glycyl)-U3Atetrahydroisoquinoiine-3-acencacid. 

95 (3R)-2-{3-{N-Phene%l-N-((2R>l-fm-butyto^ 
carbonyi)-amino}-propanoyl}-l,23,4-teiiahydroisc<iuinoline-3-aceri 

96 (3R)-2-{N-Phenethyl-NK(2R)-l-benzyloxycarbonyl-23.dmydroindole-2- 
carbonyl)-glycyl}-1^3Ateaabydroisoquinoiine-3-acetic acid. 

97 (3R)-2- {N-Phenethyl-N^(2R)-l-neopentyloxycaitonyl-23-dihydroindole-2- 
carbonyl)-glycy 1 } - 1 ,2»3,4-tetrahydroisoquinoline-3-acetic acid. 

98 (3R)-2-{N-Phenethyl-N-((2R)-l<yciohexyioxycarbonyl-23^ydroindole-2- 
carbonyl)-glycyl } - 1 A3,4-tetrabydroisoquinoline-3-acenc acid. 

99 (3R)-2-{N-3-Chlorophenethyl-N-((2R)-l-fm-buiyioxycaTbonyl>2,3- 
dihydroindole-2^arbonyl)-glycyl}-^^^ 

acid. 

100 (3R)-2-{N-(2-Oxo-2-phenyleihyl)-N-((2R)-l-terr-butyloxycaibonyl-23- 
dihydroindole-2-carbony l)-glycyi } - 1 A3,4-tetrahydroisoquinoline-3- 
acericacid. 

101 (3R)-2-{N-(2-(3-Indolyl)ethyl)-N^(2R)-l-terr-butyloxycaxbonyl-2,3- 

(iihydroin(iole-2<arbonyl)-glycyl}-lA3,4-tetrabydroisc<iuinoline-3- 
acedcacid. 
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102 (3R)-2- (N-Phenethyl-N<(2R)-l-f^ 
caroony0-glycyl}-l^^tetrahydro-benz^ 

103 (3R)-2-{N4>henethyM^(2RM-fOT-butyto^ 
caroonyl>glycyl}-U3^tetrahydro-berc^ 

104 (3R)-2-{N-Rvaioyl-N-((2R)-l-fm^ 
meihyl)-gIycyl}-1^3Atetrafaydroisoquinoiine-3-aceric acid 

105 (3R>2- {3-((2RH-rerr-Butyloxycarbonyl^ 
naphthakne-2-carbonyl}-1^3,4-tetrahydioiscquinoline-3-acetic acid, 

. 106 (3R)-2-{H(2RH-rm-Butyloxyrarbonyl^^^ 

naphthaiene-2-carbonyl } - 1 ^3,4-tetrahydroisoquinoline-3-carooxylic acid. 

107 (3R)-2-{(2R)-H(2RH-ferr-Butyloxycarb^^ 
4-phenyl-2J-dihydropyirole-2-caroo^ 
acetic acid. 

108 (3R)-2- { (2R4S)-l-((2R)-l-rerr-Butyloxycart5onyl-2^-dihydroindole-2- 
caibonyl>5-phenyl-pym>Kdine-2-me&^^ 

carboxylic add. 

109 (3R)-2-{(2SV2-((2RH-f«T-Butyloxycaroon^^^ 
acctyIamino)^phcnylbutanoyl} - 1^3,4-ten^ydroisoquinoline-3-acctic acid. 

131 N-{(3R)-2-{(2R^S)-l-((2RH-^-Butytox^^ 
caroonyl>5-phenyi-pyiroIidine-2-caibony^^ 
carbony 1 } -proline 

132 N-{(3R)-2-{(2S^)-l-((2RH<OT-Butyloxycarb^^^ 
carbonyl)-5-pnenyl-pyiroUdine-2<ajbo^ 
carbonyl} -proline. 

133 N- { (3R)-2- { (2S^R)- 1-((2R> 1 -rerr-Butyloxyrarbonyl-23-dihydroindole-2- 
carbonyl)-5-phenyl-pynolidine-2-caib^ 

3-carbonyl }-D-proline. 

134 (3R)-2-{(2R^SH-((2RH-im-Butyloxyca^ 
carbonyl)-5-beiizyl-pyrroIidira^^ 
3-carboxy lie acid. 

135 (3RV2-{N-2-C^oiophenethyl-N-((2R>l-zm-butyloxycarbonyi-2J- 
dfcydroindoIe-2-carbonyl)-g^^ 

acid. 
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136 (3R)-2- { N-4-Chloropheneihyl-N-((2RV l-ferr-butyloxycarbonyl-2 J- 

dihydroindole-2-carbonyl)-glycyi}-1^3,4-tettahydroisoquinoline-3- 
aceric acid 

137 (3R)-2-{N-2-Methoxyphen«hyl-N-((2R)-l-terr-botyloxycarbonyl-2,3- 

dihydroindole-2^^onyl)-glycyl}-lJ^3 t 4-teirahydroisoquinoline-3- 
aceric acid. 

138 (3R)-2-{N-3-Methoxyphenethyl-N-((2R)-l-ferr-butyloxycarbonyi-2,3- 
dihydroindole-2-carbonyl)-glycyl}-UJ,4-tetrahydroisoquinoline-3- 
acencacid. 

139 (3R)-2-{N-4-Methoxypheneihyl-N-f(2R)-l-arr-butyloxycarbonyi-23- 
dihydtoindole-2-carbonyl)-glycyl }- 1 A3,4-ietrahydroisoquinoline-3- 
aceticacid. 

140 (3R)-2-{N-Phenethyl-N-((2R)-l-art-butyloxyca^ 

2- carbonyl)-glycyl}-i;U,4-tetrahy^ 
acid. 

141 (4RS)-2-{N-Phenethyl-N-((2RH-ie^ 
carbonyl)-glycyl } - 1 A3,4-tetrahydroisoquinoline-4-acetic acid. 

142 (4RS)-2-{(2RJS)-l-((2RM-/en-Butyloxy<^ 
carbonyl)-5-phenyl-pym>lidine-2-carbM^ 
4-aceric acid. 

143 (3R)-2-{(2R4SM-((2RH-Cyclobutyloxycarbo^ 
carbonyl)-5-phenyl-pym>Udine-2-carbon^^^ 

3- carboxylic acid. 

144 (3R)-2-{(2RJS)-l-((2R)-l-Cyclopenryloxyc^^ 
carbonyl)-5-phenyl-pym)Ho^e-2-carbo^ 
3-acetic acid. 

/ 45 (3R)-2- { (2R.5S)- 1-((2R)-1 -Cyclopentyioxycarbonyl-^-dihydroindok^- 
carbonyl)-5-phenyl-pyrn>lidine-2-carbony^^ 
3-carboxylic acid. 

/ 46 (3R)-2- {(2R^S)- l-((2R)-l-(2-£xo-Norboniyl)oxy(^onyl-^ 

carbonyl)-5-phenyl-pyrrolidine-2-carbonylH 
3-carboxylic acid. 

147 (3R)-2- { (2R3S)- l-(.(2R)- l-Cyclododecyloxycarbonyl-23Kiihydroindole-2- 
carbonyl)-5-phenyl-pym>Udine-2-<^onyU^ 
3-carboxylic acid. 
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148 (3R)-2-{N-Phenethy^ 
carbonyl)-glycyi]-l^,3,4-tetrM^ acid. 

149 N-{(3R)-2-{(2S^RM-((2RH-rm-B^ 

carbonyI)-5-phcny I^pyirolidine-2-carbony 1 ] - l,2J,4-teinihydroisoquinoIinc- 
3-accryl} -proline. 

150 (3R>2-{N-2-(2-MeAoxyph^ 
dihydroinctole-2<aibonyi)-glycyI^^ 
acid. 

151 (3R)-2-{(2R^SM-((2RH-(33-D^^ 
2<artonyl)-5-phenyl-pyrrolidin^ 
3-carboxylic acid. 

152 (3R)-2-{(2R^S)-l-((2R)-l-Cy^^ 
carbonyl)-5-phenyl-pyrroiidinc-2-carbonyl } - 1,2, 3,4-tetrahydroisoquinoiine- 
3-carboxylic acid. 

153 (3R)-2-{(2R^S)-l-((2RH<(lS)-e^ 
carbonyl)-5-phcnyi-pynoUdine-2-carbonyl } - l^S^tetrahydroisoquinoIine- 
3-carboxyIic acid. 

154 (3R)-2-{(2R^S)-l-((2RH 
dihydroindole-2-carbonyi)-5-phenyl-pyiroUdin 
ietrahydroisoquinoIine-3-carboxylic acid. 

155 (3R>2-{(2R^S)-1-((2R)-1-((1^ 

dihydroindoIe-2-carbonyi)-5-phenyl-pyrroUdine-2s:arto 
terrahydroisoqninoline-3-carboxyiic acid. 

156 (3R)-2-{(2R^S)-H(2R)-l-(3,3-Di^ 

2- carbonyl)-5-phenyi-pyrroIidine-2-carbonyl } - 1 ,2,3,4- tetiahydroisoquiiioiine- 

3- acetic acid. 

157 (3R)-2-{(2R^S)-l-((2R).H^^^ 
carbonyl)-5-phenyl-pyiroUd^ 
carfaoxylic add. 

158 (3R)-2-{(2R^S)-l-((2R)-l-(^^ 
dihydroindole-2-carbony i)-5-phenyI-pyiroiidine-2-caibony i } - 1,23,4- 
cetrahydroisoquinoline-3-carfaoxylic acid. 

159 (3R)-2-{(2R^S)-H(2R)-l-(4-^ 
dihydroindqle-2-carbon^^ } - 1 ^3,4- 
tetrahydroisoquinoline-3-carboxyiic acid. 
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160 (3R)-2-{(2RJS)-H(2R)-l-(2-cis-Methyicyclohexyl)oxycarbonyl-2^- 
dihydroindole-2-carbonyl)-5-phenyl-pyiroiidine-2K:arbonyl}-1^3,4^ 
tetrahydioisc)quinoline-3-carboxyiic arid. 

161 (3R)-2- {(2IU5S)-l-((2R)-l-(2-fraw-Meihylcyciohexyl)oxycarbonyl-2,3- 
dihydroindok-2K^rix)nyl)-5-phenyl-pyrrolidine-2-carbonyl } - 1 ,2,3,4- 
tetrahydroisoquinoiine-3-carboxyiic acid. 

162 (3R)-2-{N-Phenethyl-N-((2R)-H3-<^ 
dihy<in>indcJe-2-carbonyl)-glycyn^ 
acetic acid. 

163 (3R)-2-{(2R^S)-H(2R)-l-Cyclohexylraetty^^ 
carbonyl)-5-phfinyl-pynoUdine-2-c^ 
3-carboxylic acid. 

164 (3R)-2-{(2R^S)-H(2RM^2-Cyclohexylethy^ 
ca*onyl)-5-phenyl-pynotidine-2^ 
carboxyiic arid. 

165 N-{(3R)-2-{(2R^SH-((2RH^lofaexyloxya^ 

carbony l)-5-phenyi-pyiTolidine-2-caibonyl } - 1 X3,4-tetrafaydroisoquinoline- 
3-carbonyl} -proline. 

166 N-{(3R)-2-{(2R£SM-((2RH-Neopentyloxyc^ 
<arbonyI)-5-phenyl-pynoUdi^ 
3-carbonyl}-proline. 

167 (3R)-2-{(2R^S>H(2R)-l-fm-Butyloxycarbonyl-23-dmydroindole-2- 
carbonyl)-5-phenyl-pyrrolidine-2-carbonyl } - 1 ,2,3,4-tetrahydroisoquinoline-3- 
propanoic acid. 

168 (3R)-2-{N-3-Methylphenethyl-N-(OT 
dihy(iroindole-2K:arbonyl)-g^ 
acetic acid. 

169 r3R>2-{NK2Kl-MeAylpyrol-2-y^^ 
dihydroindole-2-caibonyl)-gly<^l}-l^,^ 
acid. 

170 (3R)-2-{N-(2-Thienyl)ethyl-N-((2R)-l-cyclohexyloxycarbonyI-Z3- 
dihydroindole-2-carbonyl)-gly^ 
3-acetic acid. 
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171 (3R)-2-{N^(2RS)-i^3,4-Tetrafaydronaphth-2-yl)-N-((2R)-l- 
cyclohexyloxycarionyl-2,3^ydrom^ 
recrahydroisoquinoiine-3-aceric acid. 

172 (3R)-2-{-(2RJS)-l-((2R)-l-Cyclo^ 
carbonyl)-5^4-medioxyphenyI>pym)Udine-2-caibonyl}-lA3,4- 
tetrahydroisoquinoiine-3-aceric acid. 

173 (3R)-2-{N-(Indan-2-yl>N-«^ 
<^onyl)-giycyl}-I,2^AtttrahydroisoquinoIine-3-aceticadd 

16. Compounds of Claim 1 or phannaceurically accepiable salts thereof, wherein: 



N 

■ 

H . 

(H where R 2 is H and is a double bond), 



A is 




XXXV 



or an N-tenmhally blocked a-amino acid residue containing an aromatic side chain; 
the N-terminal substituent is selected from R 2 ; 



R 7 R 8 



Bis 




(X where c = d = e = zero) 



xxm 



Cis 




(XV where R 14 and R 15 are H, 
h = 0) 



xxxvr 



and wherein: 



R 6 and R 7 are independendy H or CH 3 ; 
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R 22 and R 23 are independently H. alkyl (C, - C 8 , linear or branched), -(CH^VR 27 or 
-(CH^-CaR 27 ; 

X l isH 2 orO 
X 2 is H 2 , 0 or S 

17. Compounds of Claim 16 or pharmaceurically acceptable salts thereof, wherein: 



Ais (v Or (CH^c- xxxvn 




(XXXV where R 1 is H and X 1 is O) 

orR 2 -Trp; 

R 2 is ten-butyloxycarbonyl, phenylcarbonyl, phenylmethoxycarbonyl; 

R 6 andR 7 areR 

R 13 isH. 

18. The following particular compounds within Claims 16 and 17 or pharmaceurically 
acceptable salts thereof: 

Example No. 

110 l-{Krr-Butyloxycarbonyl-nyptophanyMe^ 
/// l-{(2S)-2-(Krr-Butyloxycartonyl-tr^ 
dihydroindole. 

112 H(2S)-2^3-Indole-3-propanoylamtao)-te^ 

113 Hr^-Butyloxycarbonyl-tryptophanyl-phe^ 

114 1- { (2S)-2-(ferr-B uryloxycaroonyl-tryptophanylamino)-4-phenylbutanoyl } -23- 
dihydroindole. 

115 l-{rcrr-Butyloxycarbonyl-tiyptophanyl-(P<)-benzyl)-D-aspartyi}-2,3- 
dihydroindole. 

116 l-{terr-Butyloxycarbonyl-tryptophanyl-aspartyi}-23^ydromdole. 
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117 l-{rarr-Butyloxycarbonyi-tryptoph^ 
dihydroindole. 

118 1- { rcrr-Butyloxycarbonyl-tryprophanyl-glutamyl } -2,3-dihydroindole. 

119 2- { fOT-Butyloxycarbony I-cryptophanyl-D-phcnylalanyl } - 1 ,2^},4- 
tetrahydroisoquinoiine. 

120 2-{(2RV2-(rm-Butyloxycarbonyl-tryptophanylamino)-4-pheny 
1^3,4-tetrahydroisoquinoline. 

1 9. Compounds of Claim 1 or pharmaceutical^ acceptable salts thereof, wherein: 



Ais 




XXXV 



H 




xxxvm 



(IV where R 2 is absent and are double bonds) 




II 

.(CHjj^-C- 



XXXIX 



(V where R 2 is absent and are double bonds), or R 2 -Trp; 



BisXXHI; 



CisXV; 



D is absent, Gly or (J- Alanine; 
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and wherein: 

R 2 is tert-butyloxycarbonyl, phenyicarbonyi or phenylmethoxycarbonyl; 

R 6 and R 7 are independently H or CH 3 ; 

R u andR 14 areH; 

R^is-CCH^-CO-D-R 18 ; 

R 18 is -OH, alkoxy (C t - C 3 , linear or branched), NR^R 25 ; 

R 22 and R 23 are independently H, alkyl (Ci - C 8 , linear or branched), 
-(CH^-COsR 27 , -(CH^-R 27 or-CCH^-O-CCH^-R 27 : 

a is 0 or 1 
iisO-2 
X l isO t H 2 otS 
X^isOotH 2 

20. The following particular compounds within Claim 19 or their phannaceurically 
acceptable salts: 

Example No. 

121 Ethyl (2R)-l-{/m-butyloxycarbonyl-tryptophanyl-leucyl}-23- 
dihydroindole-2-acetate. 

122 Ethyl (2SH-{(2S)-2-(te/T-butyloxycaroony^ 
2,3-dihydroindole-2-carboxyiate. 

123 (2R)-l-{tadole-2H^onyl-phenylalanyl}-23-dmydroindole-2-aceric acid. 

124 (2R)-l-{ (2S)-2-andole-2K^onylamino)-4-phenylbutanoyl } -23- 
dwydroindole-2- acetic acid. 

125 3- { (2R> 1 - { (2SV2-(Indole-2-carbonylanrino)-4-phenylbutanoyl} -23- 
dihydroindole-2-yl) -propanoic acid. 

126 (2R)-l-{(2S)-2-(5-Huoroindole-2-carbonylaniino)-4-phenylbi^ 
dmydroindole-2-acetic acid. 

127 (2R)-1- { (2S )-2-(5-Chloroindole-2-carbonylamino)-4-phenylbutanoyl } -23- 
dihydroindole-2-acetic acid. 

128 (3R)-2-{(2S)-2-(tadple-2-carbonylaniino)-4-phenylbutanoyl}-l^,^ 
tetrahydroisoquinoline-3-acetic acid. 



WO 93/20099 



PCT/GB93/00614 



280 

Example No. 

129 N-{(2S)-l-{(2S>2-andole-2<arbony 
dihydroindole-2-acetyl} -glycine. 

130 MCS)-l-((2S)-2-(Indole-2<arbo^ 
dihydroindole-2-carbonyIamino } -propanoic acid. 

21. A medicinal composition comprising a compound or a salt thereof as defined in any 
of claims 1 to 20. 

22. The medicinal composition of claim 21, which acts as a CCK-A, CCK-B or gastrin 
receptor antagonist or agonist. 

23. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnormality in a physiological function 
controlled by gastrin, including gastric and duodenal ulcers, gastritis, reflux 
esophagitis, gastric, colonic and other gastrin sensitive cancers, and 
Zollinger-Hlison syndrome. 

24. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by an abnormality in the physiological function 
controlled by the central CCK-B receptor, including anxiety, psychoses, Parkinson's 
disease, Tourette's syndrome, Huntingdon's chorea, disturbed appetite regulation 
and pain (including the treatment of pain by potentiation of opiate analgesia). 

25. The medicinal composition as defined in claim 22, which is a drug for the treatment 
of diseases or conditions induced by abnormality in a physiological function 
controlled by the CCK-A receptor including disturbed appetite regulation, 
pancreatitis, pancreatic cancer, disorders of gastrointestinal motility (including 
irritable bowel syndrome), and gall bladder dysfunction. 

26. A method of making a compound of die structure A-B-C as set out in any preceding 
claim wherein reactants giving the residues A, B and C are combined sequentially to 
form the compound. 
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27. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking the 
sub-unit A to B-C, via an amide bond, particularly by HOBt/WSCD or bis 
(2-oxo-3-oxazolidinyi) phosphinic chloride mediated couplings. 

28. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formnia A-B-C (claim 1), which comprises linking the 
sub-unit A to B-C, via a urea linkage, particularly by reacting the free amino 
terminus of B-C with the appropriate isocyanate. 

29. A process for the production of the novel compounds of any of claims 1 to 20 
described by the general formula A-B-C (claim 1), which comprises linking A-B to 
sub-unit C via an amide bond, particularly by bis-(2-oxo-3-oxazolidinyl) phosphinic 
chloride mediated coupling. 

30. A process for the production of novel compounds of any of claims 1 to 20 described 
by general formula A-B-C (claim 1), which comprises functional group 
manipulation of compounds A-B-C prepared as described in any of claims 26 to 29, 
including the hydrolysis of carboxyiic esters to carboxylic acids, the removal of 
amino blocking groups, and the replacement of amino or carboxyl blocking groups 
with other blocking groups. 

31. A method of preparation of a medicament for therapy by CCK-A, CCK-B or gastrin 
receptor antagonism or agonism, in particular for the diseases or conditions set out 
in any of claims 23 to 25, wherein a compound as defined in any of claims 1 to 20 is 
associated with a pharmaceutical^ acceptable diluent or carrier. 

32. A method of therapy by CCK-A, CCK-B or gastrin receptor antagonism or agonism, 
in particular for the diseases or conditions set out in any of claims 23 to 25, wherein 
an effective amount of a composition according to any of claims 21 to 25 is 
administered to a person in need of such therapy. 



